
saqarTvelos teqnikuri universiteti 

hidrometeorologiis instituti 

 

Sifri # IHM-13-15-GTU-2432 
         

                                           vamtkiceb 

                                  direqtori, akad. doqtori 

 ______________ T.cincaZe        

25 dekemberi  2013 w. 

 

aRmosavleT saqarTvelos transasazRvro mdinareebiT 
damaWuWyianebel ingredientTa migraciis gamokvleva 

(daskvniTi angariSi) 

 

 
institutis samecniero sabWos                                              
Tavmjdomare, f.-m. doqtori   

                  n.begaliSvili

 
                
bunebrivi garemos daWuWyianebis  
monitoringis da prognozirebis 
ganyofilebis gamge, q.m.ak.d.  

 
                   l.inwkirveli    

                          
                               
mTavari mecnier TanamSromeli  
q.m.ak.d                      n.buaCiZe                                                         

 

                                             

 

Tbilisi 
2013 w. 

 
 
 



3 

 

 
Semsruleblebi 

 
 
1. l.inwkirveli 
q.m.akad. doqtori. 

saerTo xelmZRvaneloba, 
ganyilebis gamge. 
Tavi: 1, 2, 3, 4, 5, daskvnebi. 

 
2. n.buaCiZe. 
uf. mec. TanamSromeli. 
akad. doqtori 

saerTo xelmZRvaneloba, 
Tavebi: 1,2,4,5,7,daskvnebi. 

 
3. a.surmava. 
mTavari mec. TanamSromeli. 
mec. doqtori. 

modeluri gaTvlebis Catareba. 
Tavi: 6, daskvnebi. 

 
4. l.SavliaSvili. 
uf. mec. TanamSromeli. 

Tavebi: 2, 3, 4, daskvnebi. 

akad.doqtori
 
5. g.kuWava. 
uf. mec. TanamSromeli. 

laboratoriuli analizebis 
menejeri. 
 

akad.doqtori 
 
6. m.xatiaSvili. 
wamyvani inJineri. 

 
nimuSebis aReba,  
maTi pirveladi damuSaveba. 

 
7. n.beglaraSvili. 
uf. mec. TanamSromeli.  
akad. doqtori. 

 
Tavi: 2, 3, 4. 

 
8. m.tabataZe. 
uf. mec. TanamSromeli. 
akad. doqtori. 

laboratoriuli analizebis 
Catareba. 

 
9. n.dvaliSvili. 
uf. mec. TanamSromeli.  
akad. doqtori. 

 
Tavi: 3, 4. 

 
10. s.mdivani. 
mec. TanamSromeli. 

Tavi: 2, 3.. 

 
11. a.giorgiSvili. 
wamyvani inJineri. 

nimuSebis pirveladi damuSaveba, 
angariSis teqnikuri gaformeba. 

 
 
 

 

 



4 

 

 

 

referati 

angariSi:  153 gverdi, 27 cxrili,  29 naxazi, 50 dasaxelebuli literaturuli 
wyaro, danarTi 16 cxrili 

zedapiruli wylebi, gaWuWyianeba, ricxviTi modelireba, transasazRvro gadatana, 
biogenuri naerTebi, mZime liTonebi, fonuri mdgomareoba. 

Seswavlilia aRmosavleT saqarTvelos transasazRvro mdinareebis 

(mtkvari, alazani, iori, xrami, kazreTula, maSavera) Tanamedrove hidrologiuri 

da hidroqimiuri mdgomareoba. gansazRvrulia maTi ZiriTadi fiziko-qimiuri 

maCveneblebi, damabinZurebel nivTierebaTa saxeoba da koncentraciebi. ricxviTi 

modelebis gamoyenebiT gansazRvrulia damabinZurebel nivTierebaTa migracia da 

saqarTvelos teritoriidan azerbaijanSi (mingeCauris wyalsacavSi) transpor-

tirebul ingredientTa wliuri raodenoba. gansazRvrulia is dro, romelic 

saWiroa imisTvis, rom damabinZurebelma nivTierebam ganvlos mdinareze 

ganlagebuli punqtebi, miaRwios saqarTvelo-azerbaijanis sazRvars da 

mingeCauris wyalsacavs. gansazRvrulia damabinZurebeli nivTierebis CaRvris 

Semdeg nivTierebis koncentraciis mdinaris kalapotSi ganawilebis suraTi, 

koncentraciis cvlileba mdinaris erTi ubnidan meoreSi gadasvlisa da 

Cadinebul  wylebSi misi ganzavebis Sedegad. Sefasebulia mudmivi damabinZurebe-

li wyaros SemTxvevSi koncentraciis fardobiTi cvlilebebi mdinaris 10 

pirobiT ubaSi. miRebuli dabinZurebis indeqsebisa da wylis xarisxis integra-

luri maCveneblebis saSualebiT, klasificirebulია md.mtkvarisa da misi 

zogierTi Senakadis wylis xarisxi - „wylis CarCo direqtiva“-s mixedviT, 

romelic SemoTavazebulia evrokomisiis mier. 
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1.შesavali 

 mezobel qveynebs Soris urTierTobas mravali faqtori ganapirobebs, 
Tanamedrove etapze ki maT emateba ekologiuri problemebi, kerZod, erT-erTi 
aseTi problemaTagania damabinZurebel nivTierebaTa transasazRvro gadatana. es 
sakiTxi Zalian aqtualuria saqarTvelos aRmosavleT mezobelTan – azer-
baijanTan mimarTebaSi. es ukanaskneli mcirewyliani saxelmwifoa da mis erT-erT 
ZiriTad wylis arterias md.mtkvari miekuTvneba, romelic azerbaijanis 
saxelmwifo sazRvris gadakveTamde mTel aRmosavleT saqarTvelos gadaseravs, 
SeierTebs uamrav Senakads da Caedineba mingeCauris wyalsacavSi. saqarTvelos 
teritoriis gavlisas md. mtkvari ganicdis sakmaod Zlier anTropogenul 
datvirTvas. mis ekologiur mdgomareobas, amave dros, arTulebs Senakadebic. 
 rogorc transasazRvro mdinareebi sainteresoa alazani, iori da xrami, 
romelTagan mdinareebi alazani da iori Caedinebian mingeCauris wyalsacavSi, 
xrami ki md.mtkvris Senakadia. amdenad, Zalian mniSvnelovania maT mier transpor-
tirebuli damaWuWyianebeli ingredientebis inventarizacia da transasazRvro 
gadatanis Tvisobrivi da raodenobrivi Sedgenilobis gamokvleva. am kvlevebSi 
gansakuTrebiT aRsaniSnavia ricxviTi modelirebis meTodebis gamoyenebiT 
sakvlev mdinareebSi avariulad CaRvrili mavne nivTierebebis gadatanis da maTi 
gavrcelebis arealis gamoTvla. am kvlevebis Sedegad miRebulia aRmosavleT 
saqarTvelos transasazRvro mdinareebSi arsebuli ekologiuri mdgomareobis 
aRmweri informacia, romelic udaod sasargeblo iqneba rogorc saqarTvelos, 
aseve azerbaijanis ekologiuri ganviTarebis procesebisaTvis da gamosayenebeli 
zogierTi sadao sakiTxis gadaWrisTvis.              

 აseve, mniSvnelovania is faqtic, rom Cvens mier miRebuli dabinZurebis 

indeqsebisa da wylis xarisxis integraluri maCveneblebis saSualebiT, 

klasificirebul iqna md.mtkvarisa da misi zogierTi Senakadis wylis xarisxi - 

„wylis CarCo direqtiva“-s mixedviT, romelic SemoTavazebulia evrokomisiis 

mier.  
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 2. kvlevis mimarTulebis arCeva da misi dasabuTeba  

         Cveni qveyana yovelTvis dadebiTad  uyurebda da uyurebs evrokavSirTan 
TanamSromlobis gaRrmavebas, rasac adasturebs saqarTvelos xelisuflebasa da  
evrokomisias Soris  SeTanxmeba  TanamSromlobis Sesaxeb sxvadasxva prioritet-

ul sferoebში, romelTa Soris moxvda RonisZiebebic, romlebic unda ganxorci-
eldes sakvanZo garemosdacviT sferoebSi, wylis marTvis CaTvliT. 
  evrokavSiris yvelaze mniSvnelovani sakanonmdeblo dokumenti wylis gare-
mosTan mimarTebaSi aris „wylis CarCo direqtiva“, romelic ZiriTad principebTan 
erTad gansazRvravs umTavres gegmebsa da amocanebs wylis resursebis marTvis 
sferoSi evrokavSiris masStabiT. Cveni samuSao jgufi Seecada, problemebi, ro-
mleebic idga  Cvens winaSe  kvleviTi samuSaoebis Sesrulebis  dros, gadaeWra 
im midgomebisa da standartebis mixedviT, romelsac gvTavazobs “wylis CarCo di-
reqtiva”-s saxelmZRvanelo dokumenti da romelic SemoTavazebulia evrokomisiis 
mier [1]. 
     „wylis CarCo direqtiva“ moicavs wylis yvela kategorias - mdinareebs, tbe-
bs, miwisqveSa wylebs, aseve transasazRvro an teritoriul wylebs. direqtiva em-

yareba Semdeg principebს: 
– wylis yvela kategoriis dacva; 
– wylis „kargi statusis“ miRweva (2013 wlisTvis) 
– mosazRvre qveynebs Soris TanamSromloba, Sesabamisad, SemoTavazebuli prog-

rama iTvaliswinebs Semdeg etapobriv samuSaoebs: 
– wylis resursis winaswar daxasiaTebas (geografiul, hidrologiur, datvir-

Tvis xarisxobriv maCveneblebze dayrdnobiT); 
– monitoringis Sedegebze dayrdnobiT wylis resursis  statusis  dadgenas 

(qimiuri da biologiuri elementebis xarisxis gaTvaliswinebiT), raTa moxdes 
misi klasifikacia; 

– da bolos yvela mdinaris auzisaTvis „mdinaris auzis marTvis gegmis“  Semu-
Savebas konkretuli programebis gaTvaliswinebiT. 

     amis Sesasruleblad wevrma saxelmwifom mis teritoriaze mdebare 
TiToeuli mdinaris auzis ubnisaTvis an mdinaris auzis saerTaSoriso ubnisTvis 
unda uzrunvelyos: misi maxasiaTeblebis analizis, zedapirul wyalze an 
gruntis wyalze adamianis saqmianobiT gamowveuli zemoqmedebis mimoxilvisa da 
wylis gamoyenebis ekonomikuri analizis ganxorcieleba. 
     wevrma saxelmwifoebma unda Sekribon da Seinaxon informacia mniSvnelovani 
anTropogenuli zegavlenebis tipisa da masStabebis Sesaxeb, romlebic 

SesaZlebeliა ganicadon zedapirulma wylebma  mdinaris auzis TiTeoul 

raionSi. magaliTad,  Sesaswavl mdinaris auzSi dabinZurebiს  mniSvnelovani 
wertilovani an difuziuri (gafantuli) wyaroebis Sefaseba da identifikacia, 
kerZod, im nivTierebebiT, romlebic rekomendirebulia  rogorc  evrokomisiis 
mier, aseve Tu saWiroeba moiTxovs,  damatebiT SemoTavazebul  adgilobrivi eqs-
pertebis mierac. 

zedapiruli wylis ekologiuri mdgomareobis klasifikaciis xarisxis mini-
WebisaTvis gasaTvaliswinebelia da Casatarebelia  Semdegi  normativebi: 

dakvirvebiTi monitoringis struqtura (mizani, monitoringis ubnebis adgil-
mdebareobis  SerCeva, xarisxis elementebis SerCeva) 

dakvirvebiTi monitoringi unda ganxorcieldes sakmarisad did zedapiruli 
wylebis obieqtebze, raTa moxdes zedapiruli wylis xarisxis srulyofili 
Sefaseba mdinaris auzis raionis farglebSi arsebuli TiToeuli wyalsakrebisa 
Tu  qvewyalsakrebebisaTvis.  
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    dakvirvebis wertilebiს arCevisas, wevri qveynebi uzrunvelyofen monito-
rings, Sesabamisad im adgilebSi, sadac: 

- wylis dinebas gaaCnia sakmarisi siCqare mdinaris auzis raionSi mTlianad. 
maT Soris did mdinareebze im adgilebSi, sadac wyalsakrebis farTobi 
aRemateba 2500m2; 

- arsebuli wylis moculoba, tbebisa da wyalsacavebis CaTvliT, 
mniSvnelovania mdinaris auzis raionis farglebSi; 

- wevri qveynis sazRvars gadakveTen wylis mniSvnelovani obieqtebi. 
      zedapiruli wylis obieqtebze zemoqmedebis masStabis Sefasebis mizniT, 
wevri qveynebi unda axorcielebdnen monitorings xarisxis ramdenime ZiriTad 

elementze, romlebic damaxasiaTebeliა im zemoqmedebebisTvis, romlebsac 
ganicdis mocemuli wylis obieqti an obieqtebi. amgvar zegavlenaTa Sefasebis 

mizniT, wevri qveynebi axorcieleben Sesabamიs monitorings. kerZod, fasdeba: 
- parametrebi, romlebic warmoadgenen xarisxis biologiuri an qimiuri 

elementebis, an im elementebis indikatorebs, romlebic yvelaze metad 
reagireben wylis obieqtebze ganxorcielebul zemoqmedebebze; 

- prioritetul siaSi Setanilia yvela damabinZurebeli nivTiereba, romelic 
gadaiyreba da, aseve, didi raodenobiT gadayrili sxva damabinZurebeli 
nivTierebebi; 

- parametrebi, romlebic warmoadgenen im xarisxis hidromorfologiuri 
elementis indikatorebs, romlebic yvelaze metad ganicdian mocemul zemo-
qmedebas. 
monitoringis sixSire dakvirvebiTi monitoringis Catarebisas, daculi unda 

iqnes xarisxis fizikur-qimiuri da biologiuri elementebisaTvis damaxasiaTebe-
li parametrebis monitoringis sixSire cxr.1–is Sesabamisad. 

 
cxrili 1. zedapiruli wylebis zogierTi indikatoris monitoringis sixSire 

xarisxis  
maCvenebeli 

mdinareebi tbebi 
gardamavali 

wylebi 
sanapiro 
wylebi 

biologiuri 
fitoplanqtoni 6 6 6 6 
wylis sxva  
flora 

3 3 3 3 

makro- 
uxerxemloebi 

3 3 3 3 

Tevzebi 3 3 3 3 
fiziko-qimiuri 

temperatura 3 3 3 3 
JangbadiT  
gajereba 

3 3 3 3 

marilianoba 3 3 3 3 
sakvebi 
nivTierebebis  
Semadgenloba 

3 3 3 3 

daJangva 3 3 3 3 
sxva  
damabinZurebeli  
nivTierebebi 

3 3 3 3 

prioritetuli 
nivTierebebi 

1 1 1 1 
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 wylis xarisxis monitoringis elementebis standartebi 

dakvirvebiTi monitoringi unda Catardes monitoringis TiToeul punqtze 

minimum erTi wlis ganmavlobaSi, mdinaris auzis marTvis gegmiT gaTvaliswine-

bul periodSi, qvemoCamoTvlili parametrebis gaTvaliswinebiT: 

biologiuri maCveneblebi  

 wylis floris Semadgenloba da simravle; 
 uxerxemloTa faunis Semadgenloba da simravle;  
 Tevzis faunis simravle da asakobrivi struqtura.  

qimiuri da fiziko–qimiuri maCveneblebi  

 PH; 
 gamWirvaloba;  
 temperatura;  
 wyalSi gaxsnili Jangbadi;  
 marilianobis xarisxi;  
 Jangvis unari;  
 mkvebav nivTierebaTa koncentracia;  
 specifiuri  damabinZurebeli  nivTierebebi; 
evrokavSiris qveynebis wylis CarCo direqtivebis (2000/60/EC) rekomendaciis mi-

xedviT, mdinarisa  da misi Senakadebis  klasifikaciis miniWebis TvalsazrisiT, SerCe-

uli xarisxis  elementebis, (indikatorebis)  saSualebiT, TviToeuli maTganis mi-
marT gamoangariSebul unda iyosi e.w. wylis dabinZurebis indeqsi (S) aranakleb 6 

an 7 hidroqimiuri an biologiuri  indikatoris gamoyenebiT [2]. dabinZurebis in-
deqsi gamoiTvleba Semdegi gantolebiT:   

 

                                                          

S - wylis  dabimZurebis indeqsi 

N - indeqsebis gamoTvlisas gamoyenebuli indikatorebis raodenoba. 

zdk. - zRvrulad dasaSvebi koncentraciebi (Sesabamisi wylis resursis kategoriis-

aTvis). 

      miRebuli Sedegebis mixedviT SeiZleba miviRoT  sxvadasxva xarisxis  klasis (kla-

sifikaciis ) mqone ama Tu im kategoriis wylis resursi  (cxr.2). 
 
cxrili 2. wylis xarisxis klasifikaciis Sefaseba dabinZurebis indeqsis 

gamoyeneba                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

zedapiruli wyali dabinZurebis indeqsi wylis xarisxis klasi 

sufTa  0.2 - 1,0 1 

mcired dabinZurebuli  1.0 - 2.0 2 

dabinZurebuli  2.0 - 4.0 3 

binZuri  4.0 - 6.0 4 

Zlier dabinZurebuli  >6.0 5 
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evrokavSiris qveynebis wylis CarCo direqtivebis (2000/60/EC) rekomendaciiT [1,2] 
zedapiruli wylebis klasifikaciis miniWebis pirobebSi, ekologiuri xarisxis 
koeficientebis skala unda daiyos xuT klasad, dawyebuli kargi ekologiuri 
mdgomareobiT da damTavrebuli cudi ekologiuri mdgomareobiT. Sesabamisad 
wevrma qveynebma unda warmoadginon feradad kodirebuli ruka mdinaris auzis 
TviToeuli raionisaTvis im TanmimdevrobiT rogorc aris mocemuli yovelive es 
cxrilSi 3. 

 
cxrili 3. feradi kodebi mdinareTa auzisaTvis 

 
mdinarisEekologiuri mdgomareobis 

klasifikacia 
Fferadi kodi 

saukeTeso cisferi 
kargi mwvane 
saSualo yviTeli 
cudi narinjisferi 
Zalian cudi wiTeli 

 

 

 

3. aRmosavleT saqarTvelos mdinareebis hidrologiuri da                
hidroqimiuri daxasiaTeba 

  kavkasiis regioni, gansakuTrebiT ki saqarTvelo mdidaria wylis 
resursebiT. saqarTvelos wylis jamuri resursebi 100km3-s aRemateba. aqedan, 
mdinareebis wilad modis daaxloebiT 65km3, myinvarebis - 30km3, tbebis – 0,7km3, 
wyalsacavebis – 3.3km3, Waobebis – 1.9km3 moculobis wyali, maT Soris daaxloebiT 
36km3, romelic Tavmoyrilia myinvarebSi, tbebSi, wyalsacavebsa da WaobebSi, 
wylis resursebis saukunovan marags warmoadgens da wylis wrebrunvaSi nakleb 
monawileobas iRebs. 65.2km3 moculobis mdinaris jamuri wliuri Camonadenidan 
56.5km3 formirdeba saqarTvelos teritoriaze, rac mTeli Camonadenis 87%-s 
Seadgens. danarCeni 8.7km3 (13%) Semodis mis gareT mdebare somxeTis da TurqeTis 
teritoriebidan. saqarTveloSi es resursebi araTanabradaa ganawilebuli. 
dasavleT saqarTveloze modis 50.4km3 an 77% wliuri Camonadenisa (43.8km3 

adgilobrivi da 6.6km3 tranzituli), xolo aRmosavleT saqarTveloze – 14.8km3 an 
23% (12.7km3 adgilobrivi da 2.1km3 tranzituli). regionebSi hidrologiur 
TaviseburebaTa did mravalferovnebas gansazRvravs mTagoriani qveynisaTvis 
damaxasiaTebeli fizikur-geografiuli da klimaturi pirobebis mravalsaxeoba.  
 monacemebi regionSi zedapiruli Camonadenis reJimis mravalwliur 
maxasiaTeblebze da wylis resursebze Sesulia mdinareTa hidrografiuli 
aRweris monografiuli xasiaTis SromebSi [3,4,5]. garda mdinareebisa, maTSi 
warmodgenilia, agreTve, monacemebi arxebze, tbebze da wyalsacavebze. calke 
tbebisa da wyalsacavebis hidrografiul aRweras eZRvneba naSromebi [6,7]. yvela 
am sacnobaro gamocemebSi gamoyenebulia ZiriTadad gasuli saukunis 
dakvirvebaTa masalebi – informacia hidrologiur rigebze SemoisazRvreba 60-70-
iani wlebis monacemebiT. mogvianebiT, 90-iani wlebis dasawyisisaTvis gamocemul 
monografiebSic ki wylis resursebis mdgomareobis Sefaseba eyrdnoba 
dakvirvebaTa masalebs 1980 wlis CaTvliT [8,9]. mxolod gaeros klimatis CarCo 
konvenciaze saqarTvelos pirveli erovnuli Setyobinebis angariSis Sedgenisas 
nawilobriv gamoyenebulia 80-iani wlebis hidrologiuri monacemebi [10].   
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 saqarTvelos teritoriaze mdinareTa saerTo ricxvia 32198, romelTa 
saerTo sigrZea 75554km. aqedan dasavleT saqarTveloze, anu Savi zRvis auzSi 
mdinareebis raodenoba 19988 (61.2%), xolo aRmosavleT saqarTveloSi, anu kaspiis 
zRvis auzSi 12211 (38.2%). mdinareTa umetesoba 10km-ze naklebi sigrZisaa maTi 
raodenoba TiTqmis 97.3%-s Seadgens. 
 radganac aRmosavleT saqarTvelo naklebad mdidaria wylis resursebiT 
da maTze zrunvac am regionSi gansakuTrebul Zalisxmevas moiTxovs.   
 
3.1. mdinare mtkvris  auzis bunebrivi pirobebi, auzis zogadi mimoxilva 
 

saqarTvelo  wylis  resursebiT  mdidari qveyanaa. uxvi  atmosferuli  na-
leqebi, miwisqveSa wylebi, Tovlis safari, ganapirobeben mdinareuli Camonadenis 
did raodenobas.  
   mis teritoriaze miedineba daaxloebiT 26060 mdinare, romelTa saerTo sigrZe 
60 aTas km-s aRwevs. saSualod am mdinareebis 99.4% Zalian mcire sigrZisaa (25 km-
ze naklebi). Savi zRvis auzs miekuTvneba 18109 mdinare, xolo kaspiis zRvis auzs 
- 7951. saqarTvelos mdinareTa mTavari wyalgamyofia lixis anu suramis qedi. aR-
saniSnavia, rom dasavleT saqarTvelos mdinareTa umravlesobas damoukidebeli 
wyalSemkreli auzi ar aqvs, xolo aRmosavleT saqarTvelos yvela mdinare 
mtkvris auzs miekuTvneba. is erT–erTi umniSvnelovanesi transasazRvro mdinarea 
Cvens qveyanaSi,romelic gamoirCeva wylis mniSvnelovani resursebiT. 
      mtkvari (1384km) samxreT kavkasiis yvelaze grZeli mdinarea. misi sigrZe sa-
qarTvelos teritoriaze 351km-ia [3]. 

reliefi da geologia.  
md.mtkvari saTaves iRebs TurqeTSi, mTa kizil-galuxis Crdilo-

aRmosavleT kalTebidan, Savi zRvis donidan 2742m simaRleze. misi sigrZe 
saqarTvelos farglebSi 290km-ia. wyalSemkrebi auzis farTobi 188.102, xolo 
saqarTvelos farglebSi 31.103 km2-ia. igi yvelgan TiTqmis erTnairi siganisaa (40-
80m), gamonakliss warmoadgens q.TbilisSi metexis cixesTan, sadac kalapotis 
sigane 25m-s utoldeba. siRrme mdinaris wyalmcire adgilebSi 0.5-1.5 m-ia,  xolo 
swrafi dinebebis midamoebSi ki 3-4 metri saSualod md.mtkvris wylis  siCqare 

icvleba 0,5-1,0 m/wm-is farglebSi, Tumca maqsimaluri dinebis periodSi misმა  

siCqareმ შეიძლება მიაღწიos 6-7m/wm-sac ki is ikvebeba Tovlis nadnobebiT,  
gruntis wylebiTa da mosuli naleqebiT, amitom wyaldidoba masSi emTxveva 
gazafxuls, roca izrdeba mosul naleqTa raodenoba. rac Seexeba wyalmcirobas, 
igi aRiniSneba zafxulisa da zamTris periodebSi [3,4]  

    mtkvris auzi moicaვs: somxeTis teritorias mTlianad, azeraijanisa da saqar-
Tvelos teritoriis did nawils, agreTve  TurqeTisa da iranis  teritoriis na-
wilsac. mtkvari saTaveSi jer vulkanur qanebSi CaWril viwro xeobaSi miedineba, 
Semdeg ganier xeobaSi. giolis qvabulSi tots qmnis, qvabulis ganapiras ki isev 
viwro xeobaSi miedineba da farTo xeobas iviTarebs daWaobebul artaanis velze. 
saqarTveloSi varZiis maxloblad Semoedineba da javaxeTisa da eruSeTis  vul-
kanur mTianeTebs Soris Rrma kanionSi miedineba [4]. 

sofel xerTviss qvemoT xeoba ganierdeba, mdinaris orive mxares terasebi 
Cndeba,  aspinZasTan sofel minaZemde xeobis zogierTi monakveTi viwroa. minaZidan 
mtkvari  axalcixis qvabulze gadis. xeoba Semdeg isev viwrovdeba, mtkvari sof. 
wnisidan taSiskaramde mesxeTisa da TrialeTis qedebs Soris miedineba da bor-
jomis xeobas aCens. sof. taSiskaridan Zegvamde mtkvris xeoba ganieri, Waliania, 
mdinare zomierad daklaknili da Zlier datotvilia. 
      md. mtkvris Tanadrouli kalapotis mdebareoba xeobebis ufro xSirad al-
uviuri fskerisa da Semomfargvleli maRlobebis mimarT ramdenimejer icvleba, 
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mdinare zogan marcxnivaa moxrili, zogan marjvniv. Sesabamisad cvalebadobs te-
rasuli seriebis aRnagobac. zogadad terasebi xeobis marjvena (TrialeTur) mxa-
reze ukeTesad aris gamosaxuli, vidre marcxena (kvernaqul) mxareze. 
    sofel ZegvTan mtkvari Sedis Zegvis kldekarSi, romelic gaWrilia kvernaqis  
serisa da sawkepelas qedis urTierTmiaxloebis adgilSi. qalaq TbilisTan mtkva-
ri aCens  sakmaod farTo qvabuls, romelsac Tbilisis qvabuls uwodeben. Tbili-
sis samxreTiT mtkvari iSleba qvemo qarTlis vakeze da itoteba.  
    Tbilisis qvabulis Semdeg mtkvari qvemo qarTlis vakeze miedineba da tipuri 
vakis mdinaris saxes iRebs  ganieri WaliTa da dabali napirebiT. kalapoti zomi-
erad daklaknili da Zlier datotvilia, warmoqmnis mraval kunZuls, romelTa 
nawili tyiTaa Semosili. WalaSi mravali narionalia.is azerbaijanis teritoria-
ze mingeCauris wyalsacavis  gavliT Caedineba kaspiis zRvaSi. 

klimati da mcenareuli safari.  
saqarTvelos teritoria havis didi mravalferovnebiT gamoirCeva. Sedare-

biT mcire farTobis miuxedavad, saqarTveloSi warmodgenilia dedamiwis zeda-
pirze arsebuli havis TiTqmis yvela tipi. havis aseTi mravalferovneba ganpirobe-
bulia qveynis mdebareobiT subtropikul da zomier klimatur sartylebis mijna-
ze da reliefis TaviseburebiT, agreTve mniSvnelovania Savi zRvis gavlenac. sa-
qarTvelos havis Camoyalibebaze mniSvnelovan rols TamaSobs sami ZiriTadi faq-
tori: mzis  radiacia, atmosferos zogadi cirkulacia da qvefenili zedapiris 
xasiaTi. 

rogorc ukve avRniSneT md mtkvari saqarTveloSi TurqeTis tertoriidan 
gadmoedineba daba xerTvisis maxloblad, daaxloebiT 1125 metr simaRleze zRvis 
donidan. es regioni xasiaTdeba subalpuri zonisaTvis damaxasiaTebeli bunebrivi 
pirobebiT. aq mTebis kalTebze  da maT ZirSi gavrcelebulia buCqnaris tipis 
mcenareebi(umetesad askili) da balaxi, romelic gamoiyeneba saZovrad. regions 
axasiaTebs mTa-mdelos tipis nidagebi, aseve yavisferi niadagi, romelsac zogjer 
enacvlebaT aluviuri da muqi mura tipis niadagebic.mocemuli zonis soflebSi 
gaSenebulia xilis baRebi (umetesad TuTis). ufro qvemoT(borjomis xeobis mimar-
TulebiT) ki  mTis mcenareulobas  TandaTan  SigadaSig ereva Sereuli tipis 
tyeebi(muxa, wifela, naZvi) da Sesabamisad zemoTmoxsenebuli niadagebis CamonaT-
vals emateba sxvadasxva  tipis  tyis  niadagebic. 
     mocemuli regionis klimati gamoirCeva mkveTrad gamoxatuli sezonuri 
cvlilebebiT, mzis radiaciis maRali doniT da zomieri naleqianobiT. is xasiaT-
deba  civi zamTriT, cotaodeno TovliT, grZeli da SedarebiT Tbili gazafxu-
liT da mokle grili zafxuliT. 

Semdgom md.mtkvari gaivlis borjomis xeobis ZiriTad nawils, romelic xa-
siaTdeba notio zRviuridan zomierad kontinenturze gardamavali mTis klimatis 
zonaSi naklebad kontinenturi haviT. anda ufro detalurad - md.mtkvris  da mi-
si Senakadebis xeobebis gaswvriv   zRvis donidan(z.d.) 1000-1100m. simaRlemde kli-
mati aris zomierad notio,civi  zamTriT da xangrZlivi Tbili zafxuliT,z.d. 

1100-1500მ. simaRlemde ki  notio klimati civi Tovliani zamTriT da Tbili zaf-

xuliT,xolo z.d.-dan 1500მ-ze  zemoT   zomierad notio, civi Tovliani zamTriT 
da xangrZlivi grili  zafxuliT [3,4]. 
    regionis wliuri saSualo tempereturaa 9.10C, temperaturis absoluturi  
maqsimumi 370C, absolituri minimumi ki -2 80C. Aatmosferuli naleqebis wliuri 
jami  655mm-s Seadgens. 

mtkvari gaedineba TrialeTis qedis Zirsa da kvernaqebs Soris, sakmaod 
farTo aluviuri xeobiT. mtkvris Tanadrouli kalapotis mdebareoba xeobis al-
uviuri fskerisa da Semomfargvleli maRlobebis mimarT ramdenimejer icvleba, - 
mdinare zogan marcxnivaa moxrili, zogan marjvniv. Sesabamisad cvalebadobs te-
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rasuli seriebis aRnagobac. zogadad terasebi  xeobis marjvena (TrialeTur) 
mxareze ukeTesad aris gamosaxuli, vidre marcxena  (kvernaqul) mxareze. es regi-
oni xasiaTdeba aluviuri, qviSiani da Tixiani niadagiT, romlebzedac ZiriTadaT 
gavrcelebulia ekliani buCqnaris tipis (tyis kenkrovani) mcenareebi da aseve mu-
xisa da sxva veluri wamonazardebi. mocemuli regionis  umetes  soflebSi gaSe-
nebulia xilis baRebi (ZiriTadaT vaSlis). 

am mxaris klimati kontinenturia, saSualo wliuri temperaturaa daaxlo-
ebiT 110C. naleqebis raodenoba weliwadSi saSualod 500mm-ia, maqsimumi 760mm, xo-
lo minimumi ki utoldeba daaxloebiT 330mm-s. 
      mcxeTaSi, sadac md.mtkvars uerTdeba md.aragvi, zomierad notio subtropi-
kuli havaa (saSualo wliuri temperatura 10,8°C; ianvari - 1,1°C, ivlisi  22,1°C). 
icis civi zamTari (absoluturi minimaluri - 29°C) da cxeli zafxuli (absolu-
turi maqsimaluri 39°C). naleqebi 590mm weliwadSi [3,4]. 
     TbilisSi zomierad Tbili stepuridan zomierad notio subtropikulze gar-
damavali havaa. icis zomierad civi zamTari da cxeli zafxuli, saSualowliuri 
temperatura 12,7°C, ianvari 0,9 °C, ivlisi 24,4 °C; absoluturi minimaluri tempera-
tura - 23 °C, absoluturi maqsimaluri 40°C. naleqebi 560mm weliwadSi. uxvnaleqi-
ania maisi (90mm), mcirenaleqiani - ianvari (20mm). Tovlis saxiT naleqi SeiZleba 
movides saSualod 15-25 dRe weliwadSi. gabatonebulia CrdiloeTisa da Crdilo-
eT-dasavleTis qari, xSiria agreTve samxreT-aRmosavleTis qaric. 
       q.rusTavi aSenebulia unayofo stepis teritoriaze. axali rusTavi (marjve-
na sanapiro) SedarebiT mSrali da cxelia, vidre Zveli. Zveli da axali rusTavi 
erTmaneTisgan daSorebulia 1km-Ti. maT Soris, mtkvris sanapiroze aris rusTavis 
tye, romelic amJamad kulturisa da dasvenebis parkis nawilia. parkSi mdebare-

obs xelovnurad Seqmnili tba. zRvis donidan is mdebareobs 370მ simaRleze. 
rusTavis klimaturi pirobebi gardamavalia xmelTaSua zRvisa da steps 

Soris. xasiaTdeba aramkacri, Tovliani zamTriT da mSrali, zomieri da cxeli 
zafxuliT. 

mdinareTa qseli. 
mtkvris marjvena Senakadebia: faravani (sigrZe 74 km), borjomula (sigrZe 29 

km), gujareTiswyali (sigrZe 43 km), Zama (sigrZe 42 km), tana (sigrZe 39km), TeZami 
(sigrZe 51km), algeTi (sigrZe 108km), qcia-xrami (sigrZe 201 km), aRsTafa (sigrZe 121 
km), TouzCai, SamqorCai, ganjaCai (sigrZe 99km), terteri (sigrZe 184km), xaCinCai, ar-
aqsi (sigrZe 1072km); marcxena: focxoviswyali Senakad qvablianiT (sigrZe 64 km), 
liaxvi (sigrZe 115 km), qsani (sigrZe 84 km), aragvi (sigrZe 112 km), iori (sigrZe 320 
km) da alazani (sigrZe 390 km); maTgan transasazRvro mdinareebs miekuTvnebian - 
iori,alazani da xrami,romlebic gadaedinebian azerbaijanis teritoriaze da 
uerTdebian md.mtkvars. dedaqalaqis teritoriaze mas aseve uerTdeba iseTi mcire 
sididis mdinareebi rogorebicaa - md.vere, md.diRmula da md.gldanula. unda aR-
iniSnos is faqti, rom md.mtkvari gaivlis ra saqarTvelos teritorias, is mkveT-

rad icvlis simaRleebs zRvis donidan (daaxloebiT 1125მ-dan 300მ-mde), rac Ta-
visTavad  cvlis mis siCqares, aseve cvlilebas ganicdis zrdis tendenciiT mdi-
naris auzis farTobic (ix. nax.2-3) [3]. 

mdinareuli Camonadeni. 
mtkvris auzi metad mravalferovani landSaftebiT xasiaTdeba, rac arse-

biT gavlenas axdens mdinaris reJimze. mtkvari Sereuli sazrdoobis mdinarea. 
sazrdoobs Tovlis, wvimisa da miwisqveSa wyliT. damaxasiaTebelia gazafxulis 
wyaldidoba, zafxulisa da zamTris wyalmciroba. gazafxulis wyaldidoba mar-
tis pirvel naxevarSi iwyeba, maisis dasawyisSi maqsimums aRwevs, ivnisis bolos 
ki Tavdeba. ivliss-agvistoSi mtkvarze wyalmcirobaa. Semodgomaze wvimebiT ga-
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mowveuli wyalmovardnebi icis. xolo zamTrobiT axasiaTebs mdgradi wyalmciro-
ba. 

mtkvris saSualo wliuri xarji xerTvisTan 32,6m3/wm, likanTan 84,1m3/wm, 
ZegvTan 143m3/wm, TbilisTan 205m3/wm, mingeCaurTan 402m3/wm, SesarTavTan 580m3/wm. 
mtkvars wliurad kaspiis zRvaSi 18,1km3  wyali Seaqvs.  mtkvris Camonadeni wlis 
sezonebis mixedviT aseTia: gazafxulze Camoedineba wliuri Camonadenis 48,5%, 
zafxulSi - 26,9%, Semodgomaze - 13,7%, zamTarSi - 10,9%. Camonadenis  ganawileba 
sazrdoobs Semdegi komponentebis mixedviT: miwisqveSa wylebi -  38,6%, Tovlis 
wylebi - 36,6%, wvimis wylebi - 24,8%. 

wyaldidobis dros mtkvari didi raodenobis wyals atarebs, calkeul 
wlebSi ki katastrofuli  wyaldidoba axasiaTebs: magaliTad - 1968 wels  
mtkvris xarji xervisTan 742m3/wm  iyo,  likanTan - 1520m3/wm, ZegvTan - 2170 m3/wm, 
TbilisTan - 2450m3/wm,  SesarTavTan  ki 2240m3/wm. wyaldidoba gamoiwvia uCveulo 
daTbobam aprilis Sua  ricxvebSi, rasac  Tovlis intensiuri dnoba moyva. mas 
daemata intensiuri wvimebi. 

 
adamianis saqmianoba da maTi tendenciebi. 

mosaxleoba. pirveli dasaxlebuli punqti, romelsac gamoivlis mdinare 
mtkvari saqarTvelos teritoriaze  TurqeTis  sazRvris gadmokveTis Semdgom, 
aris daba xerTvisi. 

xerTvisSi - mosaxleobis raodenoba utoldeba  205-s, romelTa umetesoba 
dasaqmebulia soflis meurneobis sferoSi, regioni moicavs bazaltisa da tufis 
sabadoebs, mdinare mtkvarze agebulia mcire sididis hidroeleqtrosadguri. xer-
Tvisis  dasaxleba  zRvis donidan mdebareobs  1250m-ze.  

  borjomis xeoba zRvis donidan 800-1000მis simaRlezea ganlagebuli,romlis mo-
saxleoba utoldeba daaxloebiT 32422 adamians. maTi 62–65% Sromisunariania, xo-
lo  21% ki arasrulwlovania. mosaxleobis  80% dasaqmebulia soflis meurneob-
iT. regionSi awarmoeben Semdegi saxis  sasoflo-sameurneo produqcias: kartofi-
li - 10%; mesaqonleoba - 80%; tyis veluri xilis mogroveba - 10%. 
     q.borjomSi - cxovrobs 14445  mosaxle. is jer kidev wina saukunidan moyo-
lebuli iTvleboda erT–erT saukeTeso sakurorto dasasvenebel adgilad kavka-
siaSi.amis upirvelesi mizezia is miwisqveSa samkurnalo mineraluri wylebi, rom-
lebic uxvadaa regionSi, is wiwvovani da Sereuli tyeebi, romlebic aseve gadaWi-
mulia xeobis mTebze da sxva. 2010 wlis monacemebis mixedviT borjomSi regis-
trirebulia 300-mde sawarmoo obieqti (maT Soris - mineraluri wylebis Camosas-
xmeli obieqtebi, avejis mcire saamqroebi, xetyis saxerxi sawarmoebi da sxva) da 
ramdenime mcire simZlavris hesi (mag. 21000kvt. simZlavris  hidroeleqtro sadgu-
ri - CiTaxevsi). 

q.xaSuri - zRvis donidan mdebareobs 690მ simaRleze. mis teritoriaze gaiv-
lis saqarTvelos  ZiriTadi  rogorc sarkinigzo, aseve satransporto kvanZi. 
q.xaSurSi moqmedebs sxvadasxva tipis mcire samrewvelo sawarmoebi. regionSi jer 
kidev sabWoTa kavSiris droidan agebul iqna da sruli datvirTviT muSaobda 
navTobgadamanawilebeli baza, romelic dResac nawilobriv asrulebs Tavis fun-
qciebs, 2006 wlis monacemebiT masSi cxovrobs 28500 adamiani. ZiriTadi saqmianoba 
aris soflis meurneoba. 

q.goris - municipalitetis teritoriaze cxovrobs 144 919 adamiani (2010 
wlis monacemebiT), maTi 35%  anu  51200 mosaxle Tavmoyrilia q.gorSi. mocemul 
regioni iseve rogorc  borjomis xeoba, xasiTdeba samkurnalo mineraluri wyle-
bis sakmaod didi maragiT,Tumca es sfero adgilobrivi mosaxleobis mier jer 
kidev auTvisebelia. samagierod regionSi mravlad aris samSenebli masalebis ga-
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damamuSavebeli saamqroebi, rkina-betonis konstruqciis mwarmoebeli sawarmoebi, 
xilis koncentrantis mwarmoebeli sawarmoebi, Rvinisa da ludis warmoebis obi-
eqtebi da sxva. municipalitetis teritoriaze mdebareobs saerTaSoriso da sa-
xelmwifo mniSvnelobis gzebis garkveuli monakveTi. municipalitetis ekonomikis 
dargobrivi struqtura warmodgenilia Semdegi saxiT: soflis meurneoba (20.2%),  
Sida meurneobis gadamuSaveba (4,8%),  mrewveloba (14.8%), mSenebloba (6%), tran-
sporti da kavSirgabmuloba (12,4%), vaWroba (12,1%), mmarTveloba (16,6%), ganaTle-
ba (5,0%),  jandacva (2,7%), sxva momsaxureba (5,8%). wylis resursebi sakmao raod-
enobiTaa warmodgenili goris municipalitetSi. resursebis ZiriTadi wyaroa ze-
dapiruli da miwisqveSa wylebi. gvxvdeba samkurnalo gogirdwyalbadovani wyle-
bi. ZiriTadi mdinareebia: mtkvari, didi da patara liaxvi, mejuda, tana, tortla, 
Warebula, otrisxevi, koSkebis wyali. hidroresursebis meurneobrivi mniSvneloba 
gamoixateba maTi irigaciuli mizniT gamoyenebaSi, SesaZle belia mcire hesebis 
mowyobac. goris municipalitetSi arsebobs erTi nagavsayreli mis samxreT-aRmo-
savleTiT. farTi 5ha. wlis ganmavlobaSi warmoqmnili narCenebis mTliani mocu-

loba - 93660m3. q.gori zRvis donidan mdebareobs 588მ doneze. 

mcxeTa - romelic Tbilisidan daSorebulia  1,5კმ–iT aris saqarTvelos 
erT-erTi  uZvelesi dedaqalaqi,sadac ganlagebulia mravali Zveli monasteri Tu 
kulturuli Zegli, aqedan gamomdinare is yovelTvis imyofeba gansakuTrebuli 
yuradRebis qveS  Camosuli turixtebisgan gamomdinare. mcxeTaSi uerTdeba md. 
aragvi md.mtkvars. masSi cxovrobs 7700 mosaxle da zRvis donidan mdebareobs 

480მ-ze. aq aris rkinigzis sadguri, kvebis da msubuqi mrewvelobis sawarmoebi, ze-
mo avWalis hesi.  

Tbilisi - saqarTvelos dedaqalaqia, is mdinare mtkvris orive sanapirozea 

ganlagebuli. qalaqi zRvis donidan 380-770მ simaRlezea ganlagebuli, mas amfiTe-
atris  forma aqvs da sami mxridan mTebi emijneba. CrdiloeTiT esazRvreba sagu-
ramos qedi, aRmosavleTiT da samxreT-aRmosavleTiT - ivris zegani,  xolo sam-
xreTiT da dasavleTiT - TrialeTis qedis ganStoebebi. qalaqi mdinare mtkvris 
gayolebaze 33km manZilzea gaWimuli da 720km² farTobi ukavia. dRevandeli moac-
emebiT dedaqalaqSi cxovrobs 1125500 adamiani.  
  mdinare mtkvris hidrologiuri reJimi ZiriTadad dedaqalaqis gareTa formire-
buli da hidrologiuri procesebis zemoqmedeba qalaqis farglebSi mcirea.   

Tbilisis mniSvnelovani wiaRiseulia gogirdis Termuli wylebi, romlebic 
qalaqis Zvel ubnebSi mtkvris orive mxares mraval adgilas gamodis. 450C da uf-
ro maRali temperaturis mqone wyaroebi uZvelesi droidan gogirdis abanoebSi 
gamoiyeneboda, riTac gansakuTrebiT ganTqmulia Tbilisi. gogirdis Termuli 
wylebi aseve gamoiyeneba  Tbilisis balneologiur klinikaSi. 57-740C temperatu-
ris Semcveli geoTermuli wylebi lisisa da saburTalos teritoriazec moipove-
ba. saburTalos zogierT nawilSi es wylebi gaTbobisa da cxeli wylis momara-
gebisTvis ixmareba. 

Tbilisis SemogarenSi arsebobs navTobis sabadoebi. aqve moipoveba iseTi 
samSeneblo masalebi, rogoricaa Tixa, kirqva da kvarcitis Semcveli qviSa. zogi-
erTi maTgani adre qalaqSi mimdinare samSeneblo samuSaoebisTvis gamoiyeneboda. 
garkveuli masalebis eqspluatireba dRemde mimdinareobs. 2006 wels saqarTvelos 
parlamentma Tbilisis axali administraciuli sazRvrebi daadgina. axali saz-
Rvrebis mixedviT qalaqis SemogarenSi ganlagebuli soflebi, romlebic adre sa-
rekreacio zonad iTvleboda, dedaqalaqs SeuerTda. aqedan gamomdinare, Tbilisis 

farTobi 378km-dan  720კმ-mde gaizarda. teritoria mniSvnelovnad gafarTovda sam-
xreT-aRmosavleTiT, samxreT-dasavleTiT da Crdilo-dasavleTiT axlad mierTe-
buli raionebi sasoflo-sameurneo, tyiT dafaruli, sarekreacio da sacxovrebe-
li sartylebisgan Sedgeba. axali teritoriebis qalaqis sazRvrebis farglebSi 
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gaerTianeba ZiriTadad maTi ganviTarebis mizniT moxda. 2009 wels Tbilisis meri-
am dedaqalaqis axali generaluri gegma - dedaqalaqis perspeqtiuli ganviTarebis 
gegma daamtkica. aRniSnulis Tanaxmad, axlad SemoerTebul adgilebSi ganlage-
bulmasasoflo-sameurneo da tyis zonebma sacxovrebeli raionebis statusi SeiZ-
ines. es imas niSnavs, rom sacxovrebeli saxlebis ageba da Sesabamisi infras-
truqturis ganviTareba am adgilebSi nebadarTulia, rac bunebrivia garemosaTvis 
zianis miyenebis gareSe ver moxerxdeba.  
     dResdReobiT, mZime danadgarebis, eleqtro meqanizmebisa da mikroeleqtroni-
kis, safeiqro da sxva tipis mrewvelobis msxvil sawarmoTa umetesoba an aRar 
funqcionirebs an Zalian mcire raodenobis produqcias uSvebs. amJamad, Sedare-
biT kargad ganviTarebuli dargebia - Rvinis, sxva alkoholuri an araalkoholu-
ri sasmelebis, sakvebi produqtebis (xorcisa da rZis produqtebi, xili da bos-
tneuli), aseve samSeneblo masalebis (cementi, asfalti) warmoeba. 
     qalaqSi sakanalizacio wylebis Segrovebasa da gadamuSavebas axorcielebs 
centraluri sakanalizacio koleqtoruli sistema (Camdinare wylis koleqtoru-
li qseli) da gardabnis regionaluri gamwmendi qarxana, romelic Tbilissa da 
rusTavs emsaxureba. Camdinare wylebis qselis mTliani sigrZe 72 kilometria. 
    gardabnis gamwmendi qarxana 1979 wels aSenda da misi saproeqto simZlavre 
Seadgenda 1.0 milion m/dReSi, Tumca pirvel agregats dReSi Camdinare wylebis 
mxolod 80000m³ gadamuSveba SeeZlo. 1982 wlidan 1990-iani wlebis Sua wlebamde 
qarxana mTliani simZlavriT muSaobda da axorcielebda rogorc meqanikur, ise 
biologiur gadamuSvebas. sabWoTa kavSiris daSlis Sedegad gamowveuli ekonomik-
uri siZneleebisa da energodeficitis gamo (biologiuri damuSaveba-dasufTavebi-
saTvis moiTxoveba bevri eleqtroenergia) qarxnis sawarmoo simZlavre dReSi 600 

000მ-mde daeca. amJamad saqarTveloSi arcerTi gamwmendi qarxana, maT Soris gar-
dabanSic, ar muSaobs saproeqto simZlavreze. biologiuri gawmenda arsad ar mim-
dinareobs. saukeTeso SemTxvevaSi, Camdinare wylebis gawmenda meqanikurad iwar-
moeba. 
      municipaluri  narCenebis 70-80%-s Seadgens sayofacxovrebo narCenebi. muni-
cipaluri narCenebis sxva wyaroebia: ofisebi, maRaziebi, supermarketebi da savaW-
ro centrebi, bazrebi, administraciuli Senobebi, skolebi, restornebi, sastum-
roebi da turistuli dawesebulebebi, quCebis monaxveti, baRebi, moednebi da sa-
saflaoebi da sxv. 
    amJamindeli SefasebebiT TbilisSi warmoiqmneba 850 tona municipaluri narCe-
ni dReSi, 350000 tona weliwadSi. es Seadgens daaxloebiT 273.75kg-s erT sul mo-
saxleze weliwadSi, rac dabalia evropis qveynebSi erT sul mosaxleze weli-
wadSi warmoqmnili narCenebis raodenobaze (524kg erT sulze). mosaxleobis da 
ekonomikuri ganviTarebis zrdis Sesabamisad, navaraudevia narCenebis warmoqmnis 
zrda 2.25%-iT weliwadSi. 

    axali nagavsayrelis gaxsnis Semdeg (romelic gaixsna 2010 წელს da ganlage-
bulia qalaqis Crdilo-aRmosavleTiT), Tbilisis or arsebul nagavsayrelze - 
gldanis da iaRlujas nagavsayrelebze, SeCerda municipaluri narCenebis miReba. 
orive am nagavsayrelze uaxloes momavalSi dagegmilia daxurvis/aRdgenis Ronis-
Ziebebis Catareba [11]. 
    10 wlis dakvirveba aCvenebs, rom TbilisSi mdinare mtkvari, ZiriTadad nutri-
entebiT – amoniumis ionebiT binZurdeba, romlis koncentracia dakvirvebis samive 
wertilSi (dinebis zeviT, qalaqis centrSi da dinebis qveviT) ramdenjerme aWar-
bebs rogorc saqarTvelos, ise evrokavSiris zRvrulad dasaSveb standartebs. am-
is mizezi gauwmendavi sakanalizacio wylebis pirdapir mdinareSi CaSveba unda 
iyos, rac eWvqveS ayenebs kanalizaciis sistemisa da Camdinare wylebis gamwmendi 
nagebobis gamarTulobas. TevzisaTvis mavnebeli sxva damabinZurebeli nivTiereba 
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- natriumis nitriti, mxolod evrokavSiris zRvrulad dasaSveb koncentraciebs 
aRemateba, saqarTvelos standa rtebis farglebSi ki jdeba.     

aseve RniSvnis Rirsia is faqtic, rom xSirad (gansakuTrebiT wlis Tbil 
periodSi) Tbilissa da mis mimdebare teritoriebis nawilSi, md.mtkvris wyalSi 
aseve aRiniSneba xolme Jangbadis biologiuri moxmarebis (Jbm5) maRali koncen-
traciebi. 

q. rusTavSi cxovrobs 116384 adamiani [12]. aqedan 13250 kaci dasaqmebulia 
mcire sawarmoebSi. 58000 adamiani - did sawarmoebSi. qalaqis teritoria utolde-
ba 60km–s. rusTavi XX saukuneSi saqarTvelos udidesi samrewvelo centri iyo 
Tbilisis Semdeg. qalaqma aRmavloba sabWoTa periodSi daiwyo: aq funqcionireb-
da 90-mde didi da saSualo sawarmo, maT Soris: metalurgiuli kombinati, azot-
is, qimboWkos, cementis, amwemSenebeli qarxnebi, s.s. liTonkonstruqcia da sxva. 
sabWoTa kavSiris daSlis Semdeg Zveli ekonomikuri kavSirebis moSlis Sedegad 
mravali sawarmo gakotrebis piras dadga. Sedegad, 90-iani wlebis qalaqisTvis 
gansakuTrebiT mZime gamodga umuSevrobisa da siRaribis donis swrafi zrdis ga-
mo. 2004-2006 wlebSi ganxorcielda saxelmwifo qonebis farTomasStabiani priva-
tizacia, romelSic nawilobriv rusTavis sawarmoebic moeqca. qalaqis ekonomika 
isev aRmavlobis gzas daadga. 

qalaqis ganaSenianebisa da zrdis Sedegad,teritoriis didi nawili asfal-
tiT daifara.aman mniSvnelovnad Seamcira zedapiruli wylebis filtracia da 
wylis Warbi Camonadenis donem moimata, ramac mdinaris dinebis reJimi Secvala. 
dasaxlebuli punqtebis gafarToebisa da mosaxleobis raodenobis zrdis parale-
lurad  rasakvirvelia  icvleba  municipaluri Camdinare wylebis raodenoba da 
Semcvelobac. 

hidroenergetika da kaSxlebis mSenebloba.  
saqarTvelos teritoriaze md.mtkvarze pirveli mcire simZlavris hesi 

gvxvdeba xerTvisSi, borjomis xeobaSi - aseve gvxvdeba ramodenime mcire simZlav-
ris hesi, romelTagan SeiZleba gamovyoT   „CiTaxevhesi“  sezonuri regulirebis 
hidroeleqtrosadguri. igi mdebareobs md.mtkvarze, sofel dvirTan (borjomis 
raioni). hesis dadgmuli simZlavrea 21 mgvt–i. „CiTaxevhesis“ saSualo wliuri ga-
momuSaveba 110mln kvt.saaTia. hesi eqspluataciaSi 1949-51 wlebSi Sevida. „CiTaxev-
hesi“ kerZo sakuTrebaSi ss ”energo-pro jorjias” gadaeca. 
        aragvis auzSi mdebareobs Jinvalisa da narekvavis wyalsacavebi. Jinvalis 
hidroeleqtrosadguri, dadgmuli simZlavriT 134 megavati da saSualo wliuri 
warmadobiT 350 milioni kilovati saaTSi, - erT-erTi udidesi hidroeleqtrosad-
guria qveyanaSi. aragvis auzSi aseve ori mcire hidroeleqtrosadguri funqcion-
irebs: ”misaqcieli” da ”roSka”.  
     „zahesi“  sezonuri regulirebis hidroeleqtrosadguria, romelic mdebare-
obs mcxeTis raionSi, daba zahesSi, mdinare mtkvarze. misi dadgmuli simZlavrea 

36,8მგვტ. saSualo wliuri gamomuSaveba - 160 mln kvt.saaTia. hesi eqspluataciaSi 
Sevida 1927-43 wlebSi. "zahesi" imyofeba ss ”energo-pro jorjia”-s  kerZo sakuT-
rebaSi. 
     "orTaWalhesi" sezonuri regulirebis hidroeleqtrosadguria, romelic mde-
bareobs q.TbilisSi, orTaWalaSi, mdinare mtkvarze. misi dadgmuli simZlavrea 

18მგვტ. hesis saSualo wliuri gamomuSaveba 80 mln.kvt.saaTia. "orTaWalhesi" es-
pluataciaSi Sevida 1954 wels. hesi imyofeba ss ”energo-pro jorjias” sakuTreba-
Si. 
    "sacxenisihesi" wliuri regulirebis hidroeleqtrosadguria, romelic  mde-
bareobs gardabnis raionis sofel saakaZeSi. muSaobs zemo samgoris sarwyavi sis-
temis magistralur arxze. misi dadgmuli simZlavrea 14 mgvt. hesis saSualo wli-
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uri gamomuSaveba 50 mln kvt.saaTia. "sacxenisihesi" espluataciaSi Sevida 1952 
wels. hesi imyofeba kerZo sakuTrebaSi. 
     “xramhesebi”s kaskadis pirvel safexuria sezonuri regulirebis, Sereuli 
tipis maRali da wneviani hidroeleqtrosadguri "xramhes I".  sadgurze gamoiyene-
ba mdinare xramis wyalCamonadeni. saTave nagebobani ganTavsebulia walkis xeob-
is dasawyisSi, xolo eleqtrosadguris Zaluri kvanZi aSenebulia Rrma xeobaSi, 
mdinare xramis yofil kalapotSi. sadguri eqspluataciaSi gadaeca 1947 wels. mi-
si dadgmuli simZlavrea 112.8 megavati da saproeqto saSualo wliuri gamomuSave-
ba 184 milioni kilovatsaaTi. hesi imyofeba kompaniis „inter rao“ sakuTrebaSi. 
xramhesebis kaskadis meore safexurs warmoadgens derivaciuli tipis sadReRami-
so regulirebis hidroeleqtrosadguri "xramhes II".  sadgurze gamoiyeneba "xram-
hes I"-is gadamuSavebuli wylis, "xramhes I"-is da "xramhes II"-is kaSxlebs Soris 
md.xramis damatebiTi dinebis,  md.yarabulaxisa da md.WoWianis erToblivi wyalCa-
monadeni.  "xramhesi II"-is  saTave nagebobani ganTavsebulia walkis xeobis dasaw-
yisSi, xolo  Zaluri kvanZi aSenebulia  mdinare xramis xeobis marjvena erdob-
ze, mdinare yarabulaxis SesarTavidan, wyalaRma, 2 km-is daSorebiT. sadguri eqs-
pluataciaSi gadaeca 1963 wels. misi dadgmuli simZlavrea 110 megavati da sapro-
eqto saSualo wliuri gamomuSaveba 184 milioni kilovatsaaTi. hesi imyofeba kom-
paniis „inter rao“ sakuTrebaSi. 
   kaxeTis regionSi, mdinare alaznis auzSi oTxi hidroeleqtro sadguri 
funqcionirebs: “xadohesi” _ 24 megavati (sruli simZlavre), “inwobahesi” _ 1 mega-
vati, “qabalhesi” _ 1.5 megavati da “alazanhesi _ 2.5 megavati. xadorhesi sezonuri 
regulirebis hidroeleqtrosadguria, mdebareobs axmetis raionSi mdinareebis, 

alaznisa da samyuriswylis SesarTvTan. hesis dadgmuli simZlavrea 24მგვტ.  sa-
Sualo wliuri gamomuSaveba 100 mln.kvtsT. xadorhesi eqsluataciaSi 2004 wels 
Sevida. imyofeba Sps ” aRmosavleTis energokorporaciis” kerZo sakuTrebaSi. 

saqarTvelos saxelmwifos aRebuli aqvs qveyanaSi hidro-energoresursebis 
aTvisebis kursi. 2007 wels msoflio bankma Seafasa hesebis mSeneblobis mravali 
SesaZlo varianti da ekonomikuri da garemosdacviTi TvalsazrisiT saukeTeso 
proeqtad miiCnia saqarTvelos samxreT-aRmosavleTSi, mdinare faravanze 
(md.mtkvris erT-erTi Senakadi) hesis mSenebloba. Sps jorjia urban enerji fara-
vanhesis proeqtis uflebamosili investoria, man xeli moawera saqarTvelos mTav-
robasTan SeTanxmebas proeqtis ganxorcielebis Taobaze. faravanhesis proeqti 
iTvaliswinebs 87 mvt (MW) hessa da gadamcem xazs erovnul energoqselTan hesis 
misaerTeblad. proeqti ganxorcieldeba samcxe-javaxeTis regionSi aspinZis, ax-
alcixisa da axalqalaqis municipalitetebSi. 
    aRsaniSnavia is faqti,rom  sof. xerTvisidan daaxloebiT 700 metrSi. gvirabi-
dan Semosuli wyali miewodeba eleqtrosadguris turbinebs da Semdeg Caedineba 
mdinare mtkvarSi [3,4]. 

myari narCenebis marTva.  
narCenebis pirdapir saarsebo garemoSi moxvedra ramdenime seriozul prob-

lemas qmnis. aseT narCenebze wvimebis Semdeg naJuri wyali gruntis wylebSi xvde-
ba da abinZurebs mas. garda amisa, narCenebis gaxrwnis procesSi warmoSobili me-
Tani klimatze zemoqmedebs da xanZris safrTxes aCens.  sanitaruli nagavsayre-
lebi ki narCenebis usafrTxod marTvas uzrunvelyofs. 

saqarTvelos mTavroba ucxoeli donorebis daxmarebiT nagavsayrelebis sa-
xelmwifo generalur gegmas amuSavebs. nagavsayrelebis problemebis mogvarebasa 
da samomavlo sistemebis gamarTvaze ramdenime samTavrobo uwyeba muSaobs. evro-
kavSiris dafinansebiT, garemos dacvis saministro am sferoSi zogadi politikis 
gansazRvraze  muSaobs. saqarTvelos regionuli ganviTarebisa da infrastruqtu-
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ris saministro ki SemuSavebuli politikis ganxorcielebasa da nagavsayrelebis 
marTvazea pasuxismgebeli.  

regionuli ganviTarebisa da infrastruqturis saministrom germaniis ganvi-
Tarebis bankisa da SvedeTis saerTaSoriso ganviTarebis saagentos daxmarebiT 
ukve Seiswavla narCenebis Segrovebis kuTxiT qveyanaSi arsebuli mdgomareoba da  
nagavsayrelebis mSeneblobis gegmac moamzada. 
   saerTaSoriso standartebis Sesabamisi sanitaruli nagavsayrelebi saqarTve-
loSi 2014 wlidan ifunqcionirebs da narCenebis Segroveba da gadamuSaveba mTe-
li saqarTvelos masStabiT moxdeba. gegma 20 welzea gaTvlili [11]. 
   dReisTvis ki saqarTveloSi mxolod ori _ Tbilisis da rusTavis sanitaruli 
nagavsayreli funqcionirebs. am nagavsayrelebze narCenebis mxolod 40%-is Seg-
roveba da daxarisxeba xdeba, danarCeni 60% ki, aralegalur sanagveebze ukon-
trolod grovdeba, bunebaSi xvdeba da garemos abinZurebs. 
    2006 wlidan sayofacxovrebo myari narCenebis marTva TbilisSi mniSvnelov-
nad gaumjobesda. amJamad, dasufTavebis momsaxureba faravs mosaxleobis 100%-s, 
axlad SemoerTebuli teritoriebis CaTvliT. mcire xnis win amuSavda axali sa-
nitariuli nagavsayreli (a.w.norios). Tumca, jer kidev arsebobs problemebi sxva 
saxis, kerZod, samrewvelo da samedicino narCenebis marTvis kuTxiT. 
   TbilisSi narCenebis seqtorTan dakavSirebul ZiriTad garemosdacviT proble-
mas Zveli nagavsayrelebi warmoadgenen, (mag. gldanis nagavsayreli) romlebida-
nac garemoSi kvlav gamoiyofa mavne nivTierebebi da Sesabamisad abinZureben gare-
mos. aseve, savaraudod, xdeba saxifaTo narCenebis garemoSi moxvedra samedicino 
da sxva saxis narCenebidan. 
    rac Seexeba danarCen SedarebiT msxvil dasaxlebul regionebs, romlebsac 
gaivlis md.mtkvari (borjomi,xaSuri,gorimcxeTa), narCenebis ganTavseba xdeba pir-
dapir saarsebo garemoSi da rasakvirvelia ar xdeba  maTi daxarisxebac. yoveli-
ve es garkveul zemoqmedebas axdens mdinaris auzSi Semaval ekosistemebze. 
    narCenebis gadasayreli adgilebis mdebareoba mWidrod aris dakavSirebuli 
mosaxleobis simWidrovesTan. Cvens qveyanaSi samwuxarod narCenebis gadasayreli  
bevri adgili araoficialuria. 

sayofacxovrebo Camdinare wylebi.  
dResdReobiT saqarTveloSi zedapiruli wylebis dabinZurebis ZiriTadi 

wyaroebia: wyalmomarageba-kanalizaciis seqtori, Tboenergetika, sawarmoo da sa-
medicino dawesebulebebis Camdinare wylebi, sasoflo-sameurneo farTobebidan 
da sayofacxovrebo poligonebidan (nagavsayrelebidan) Camonadenebi. 
    amdenad, zedapiruli wylebis erT-erTi ZiriTadi damabinZurebeli faqtori 
aris komunaluri seqtori (qalaqebisa da dasaxlebuli punqtebis kanalizaciis 
Camdinare wylebi). dRevandeli mdgomareobiT wylis gamwmend arcerT nagebobas 
ar SeuZlia uzrunvelyos Camdinare wylebis gawmenda saproeqto xarisxis Sesaba-
misad. wylis biologiuri gawmenda ar xdeba arcerT qalaqSi. pirveladi meqaniku-
ri gawmenda (da arabiologiuri) xorcieldeba mxolod q.Tbilis-rusTavis regi-
onul gamwmend nagebobaze. Sedegad, zedapiruli wylis obieqtebSi aRiniSneba 
mniSvnelovani dabinZureba. 
    komunalur naxmar wylebs uwinares yovlisa ekuTvnis fekaluri Camonadeni 

wylebi. aRsaniSnavia rom centralizebuli sakanalizacio sistemebisa საqarTve-
loSi 45 qalaqs gaaCnia, romelTagan gamwmendi nagebobebi mxolod 33-s aqvs (um-
ravlesobis teqnikuri mdgomareoba aradamakmayofilebelia) [13]. 
   komunaluri kanalizaciiT dabinZureba mtkvris auzSi gvxvdeba: md. mtkvari - 
q.goris, borjomis, Tbilisis, rusTavis qvemoT; md.vere - q.Tbilisis farglebSi; 
md. alazani - q.Telavis qvemoT; md.algeTi - q.marneulis qvemoT; md.suramula - 
q.xaSuris qvemoT da a.S. 
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    iseTi adgilebSi sadac ar aris es sistemebi, fekaluri masa pirdapir mdina-
reebSi Caedineba. mdinare mtkvarSi saniaRvre kanalizacia yovelgvari gawmendis 
gareSe Caedineba, samomxmareblo kanalizacia ki mxolod meqanikuri gawmendis 
(gafiltvra, meqanikuri gamoleqvis) Semdeg xvdeba, amitomac gasakviri arcaa rom 
komunalur seqtorze modis saqarTvelos zedapiruli wylebis dabinZurebis 67%  
[13]. 
    sawarmoo da samedicino dawesebulebebis Camdinare wylebi, aseve warmoadge-
nen wylis resursebis ZiriTadi gamaWuWyianeblebs. maTgan, mdinareebSi xvdeba ise-
Ti specifikuri damabinZureblebi, rogoricaa navTobproduqtebi, fenolebi, mZime 
metalebis ionebi da sxva. amis magaliTia mdinareebi kazreTula, maSavera da xra-
mi, (md.mtkvris auzis ZiriTadi Senakadebi), romlebic intensiurad binZurdebian 
kombinat „madneulis“ Camdinare (naJuri) wylebiT.  
      qveynis wylis resursebze seriozul uaryofiT gavlenas axdens agreTve 
soflis meurneoba da mineraluri sasuqebis gamoyeneba. zedapiruli wylebi da-
binZurebulia sasuqebiT da pesticidebis narCenebiT. ar arsebobs zusti monaceme-
bi imis Sesaxeb, ra datvirTvaa wyalsatevebze sasoflo-sameurneo warmoebis Se-
degad. mraval regionSi gamovlenilia pesticidebi da qimikatebi, romlebic xma-
rebidanaa amoRebuli. ar aris uzrunvelyofili zedapiruli da miwisqveSa wyle-
bis dacva dabinZurebisagan da mosaxleobis janmrTelobis dacva wylebis dabin-
Zurebisagan. 

zedapiruli wylebis erT-erTi potenciuri damabinZurebelia mecxoveleobi-
sa da mefrinveleobis fermebidan gauwmendavi Camdinare wylebic. saqme imaSi 
mdgomareobs rom rogorc Zveli, aseve axlad Seqmnili fermebi ar arian aRWurvi-
li efeqturi gamwmendi nagebobebiT da nakelis Sekrebisa da utilizaciis siste-
mebiT. 

zewola, zewolis saxe. 
am TavSi mokled ganixileba da kidev erTxel CamoTvlil iqneba im  zemoq-

medebebis Sedegi mdinare mtkvris auzis wylis sxeulebze, romelsac adgili aqvs 
realobaSi. igi efuZneba adamianis saqmianobis aRweras wina TavebSi da fokusire-
buli aris yvela im mniSvnelovani zemoqmedebebis Sedegis da xasiaTis Sefaseba-
ze, romlebic gamovlenilia im informaciaze dayrdnobiT, romelic warmodgeni-
lia wina TavebSi. me-2 TavSi mocemul aRweraze dayrdnobiT SerCeulia da gaan-
alizebulia zemoqmedebis Semdegi wyaroebi: municipaluri Camdinare wylebi; sof-
lis meurneoba (memcenareoba da mecxoveleoba), sxvadasxva tipis warmoeba, arasas-
ursaTo mrewveloba da samTo mrewveloba, hidroeleqtrosadgurebi, transporti, 
myari narCenebi da sxva. yovel zemoqmedebasTan dakavSirebiT gamotanilia daskvna 
imis Sesaxeb, mniSvnelovania igi Tu ara. zemoqmedeba mniSvnelovnad iTvleba, Tu 
igi TavisiT an sxva zemoqmedebebTan kombinaciis Sedegad iwvevs imas, rom SeuZle-
beli xdeba  wylis obieqtebTan mimarTebaSi zustad gansazRvruli miznebis miR-
weva (mag. wylis obieqtisaTvis kargi statusis miniWeba).  

 

 

3.2.  md. mtkvris hidrologiuri da hidroqimuri  mdgomareobis                                                    
zogadi daxasiaTeba 

     aRmosavleT saqarTvelos wylis ZiriTadi arteriaa md.mtkvari, romelic 
saqarTvelos saxelmwifo sazRvars gadmokveTavs xerTvisTan da miedineba misi 
teritoriis 290km-ze wiTel xidamde. am manZilze masSi mravlad Caedineba mcire, 
Tu didi Senakadi da rogorc wylis ZiriTadi arteria ganicdis Zlier 
anTropogenul datvirTvas. cxadia, rom aRmosavleT saqarTvelos mdinareebis 
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ekologiuri mdgomareobis SefasebaSi ZiriTadi aqcenti unda gakeTdes md.mtkva-
rsa da mis Senakadebze. 
 md.mtkvari Sereuli sazrdoobis mdinarea. ikvebeba Tovlis nadnobebiT, 
gruntis wylebiT da mosuli naleqebiT, amitom wyaldidoba masSi emTxveva 
gazafxuls, roca izrdeba mosul naleqTa raodenoba da intensiuri xdeba 
Tovlis dnoba. rac Seexeba wyalmcirobas, igi daikvirveba zafxulisa da zamTris 
pirobebSi. gazomvebiT dadgenilia, rom gazafxulis Camonadeni (xarji) wliuri 
xarjis 50%-s Seadgens, xolo zafxulsa da zamTarSi Sesabamisad 25.1 (m3wm) da 
11%-ia SemodgomiT ki 13.9 [3,4].  
 mineralizaciisa da wylis Camonadenis Sidawliuri ganawileba md.mtkvris-
Tvis mocemulia cxrilSi 6 (saSualo mravalwliuri, 1975-1995w). 
    zamTarSi da Semodgomaze aseTi mcire Camonadeni migviTiTebs imaze, rom 
mdinaris kveba gruntis wylebiT mcirea, vinaidan zamTris periodSi mdinare 
ZiriTadad ikvebeba am tipis wylebiT. wyaluxvobis mxriv md.mtkvars rionis 
Semdeg pirveli adgili ukavia saqarTveloSi. TbilisTan misi saSualo wliuri 
xarji Seadgens 204m3/wm-1. mravalwliuri hidrologiuri monacemebi md.mtkvarze 

mocemulia cxrilSi 4 და 5.  
 
cxrili 4. md. mtkvris mineralizaciisa da wylis Camonadenis saSualo 

Sidawliuri ganawileba 

mdinare 
punqti 

wyalSemkrebi 
farTobi, km2 

Tveebi 
saS. 

I II III IV V VI VII VIII IX X XI XII 

Mg/l - % 
mtkvari-
likani 

10 500 
234.9 
3.6 

232.4 
3.7 

255.9 
5.1 

190.1 
19.8 

139.1 
28.2 

172.0 
12.3 

213.2 
5.9 

220.1 
4.2 

235.5 
4.0 

222.4 
4.6 

202.8 
4.9 

210.4 
3.7 

210.7 
100 

mtkvari-
Tbilisi 

21 100 
316.9 
3.7 

304.2 
3.7 

326.0 
6.5 

228.9 
18.3 

225.3 
24.2 

230.7 
13.9 

276.1 
7.7 

308.2 
4.7 

341.1 
4.2 

285.4 
4.8 

291.5 
4.7 

298.3 
3.9 

286.0 
100 

mtkvari-
Zegvi 

18 000 
310.0 
3.4 

293.7 
4.0 

273.3 
6.2 

219.1 
22.0 

200.1 
23.9 

208.2 
13.4 

268.3 
6.0 

263.9 
3.8 

293.3 
3.6 

291.3 
4.9 

282.2 
4.9 

313.8 
3.9 

268.1 
100 

 

cxrili 5. md. mtkvris wylis xarji, done da simRvrive punqtebis mixedviT 

punqti s.xerTvisi s.minaZe s.likani s.Zegvi q.Tbilisi 

wylis saSualo mraval-
wliuri xarji, m3/wm 

32.6 55.6 84.1 143.6 205 

wylis minimaluri 
mravalwliuri xarji, m3/wm 

5.5 11.0 17.5 11.0 - 

wylis maqsimaluri 
mravalwliuri xarji, m3/wm 

710 1110 1520 19.10 2450 

maqsimaluri done, m 2.24 1.68 1.94 2.83 3.28 

simRvrive, g/m3 2700 - 7400 25500 120000 

 

wyaluxvoba md.mtkvarSi, rogorc wesi, mTavrdeba ivlisSi. minimaluri done 
wylisa ki yvelaze xSirad aRiniSneba ianvar-TebervalSi. 

wylis simRvrive dinebis mimarTulebiT izrdeba da Tavis maqsimums aRwevs 
q.Tbilisis farglebSi, rasac ganapirobebs misi kalapotis Tavisebureba, vake 
adgilebSi dabali siCqare da sanapiro zolis gaswvriv fxvieri, advilad Sladi 
aluviuri niadagebi. md.mtkvris wylis siCqaris saSualo mravalwliuri 
cvalebadoba mocemulia cxrilSi 6. 
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cxrili 6. md.mtkvris wylis siCqaris cvalebadobis saSualo mniSvnelobebi 
ubnebis mixedviT, m/wm 

mo
na
kv
eT

i 

s
ax

. 
s
az

R
va
r
i-

md
.f
ar

av
an
i 

md
. 

f
ar

av
an
i-

s
o
f
.m
in
aZ
e 
 

s
o
f
.m
in
aZ
e-

s
o
f
. 

ax
al

d
ab

a 

s
o
f
. 

ax
al

d
ab

a-
s
o
f
. 

ar
ma
z
i 

s
o
f
. 

ar
ma
z
i-
 

s
o
f
. 

s
o
R
an
l
u
R
i 

s
o
f
. 

s
o
R
an
l
u
R
i-
 

md
.a
r
ag

vi
 

min. maqs. min. maqs. min. maqs. min. maqs. min maqs. min maqs. 

mdinaris 
muxlebSi 

0.3 0.5 0.4 0.8 0.4 0.7 0.7 1.5 0.8 1.0 1.0 1.5 

Cqerebze - 1.3 1.0 2.0 1.3 2.0 1.3 2.0 1.3 2.0 1.5 3.5 

 

wylis temperaturis maqsimumi 33C md.mtkvarSi daikvirveba ivlis-agvistoSi. 

saSualo Tviuri temperatura, rogorc wesi 13C-is dabla ar ecema, xolo 

zogjer 33C-sac ki aRwevs. temperaturis minimumi aRiniSneba zamTris TveebSi da 

meryeobs 1.8-3.3C-is farglebSi. yinulis safari mdinareze mdgradi ar aris [3,4]. 
md.mtkvari q.Tbilisis farglebSi xasiaTdeba saSualo mineralizaciiT, 

romlis mniSvneloba meryeobs 150-400mg/l farglebSi. wyalSi gvxvdeba Semdegi 
ionebi:  HCO3

-, CL-, SO4
2-, Ca2+, Na+ , K+, Mg2+ da sxva (cxrili 8.). md.mtkvris wyali 

xasiaTdeba saSualo mineralizaciiT, susti tute reaqciiT. ionebis jami dinebis 
mimarTulebiT TandaTan matulobs s.xerTvisidan saqarTvelos saxelmwifo 
sazRvramde. gansakuTrebiT mkveTrad izrdeba ionebis jami q.Tbilisis gavlis 
Semdeg, rac cxadia Sedegia anTropogenuli datvirTvisa md.mtkvris wyalze. 

მd.mtkvris wylis mineralizacia da qimiuri Sedgenilobis saSualo mraval-
wliuri mniSvnelobebi mocemulia cxrilSi 7.   

 
 

cxrili 7. mdinaris wylis pH-is mniSvnelobis cvlilebis sazRvrebi 

Mmdinare-punqti pH 

mtkvari-Tbilisi 5.98-8.81 
mtkvari-rusTavi 7.39-8.20 
mtkvari-Zegvi 5.98-8.27 
mtkvari-likani 5.98-8.98 
mtkvari-minaZe 7.42-8.61 
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cxrili 8. md.mtkvris wylis mineralizaciisa da qimiuri Sedgenilobis saSualo mravalwliuri 

mdinare 
punqti 

hidrolo-
giuri 
reJimis 
faza 

w
yl

is
 x

ar
j
i 

m3
/w
m 

mi
ne
r
al

iz
ac

ia
 

mg
/l

 

S
ef

er
il

o
b
a 

pH 

daJangu- 
loba 

ionebis Semcveloba, mg/l 

pe
r
ma
ng

a-
 

na
t
u
l
i 

b
iq
r
o
ma
- 

t
u
l
i HCO3

- SO4
2- CL- Ca2+ Mg2+ Na++K+ NO3

- NO2
- 

mtkvari 
zahesi 

wyaldidobis 
dacema 

1000 178.5 23 8.02 2.9 28.1 102.4 23.0 3.3 38.4 5.6 7.8 0.614 0.002 

zafxulis 
wyalmcireoba 

540 308.1 15 7.6 2.1 15.1 145.2 65.0 6.6 41.4 11.7 36.2 2.355 0.005 

saSemodgomo 
periodi 

98.5 367.5 45 7.6 2.3 10.4 141.8 120.8 9.9 43.1 8.6 36.4 2.036 0.041 

zamTris 
wyalmcireoba 

180 439.1 15 8.2 2.1 54.2 203.4 106.4 11.3 68.7 12.1 37.1 3.711 0.104 

mtkvari 
Tbilisi 

wyaldidobis 
dacema 

1140 214.6 25 7.41 2.3 14.7 119.0 35.6 2.6 36.9 5.0 13.5 2.000 0.015 

zafxulis 
wyalmcireoba 

331 204.0 20 7.39 3.2 12.0 138.5 23.0 3.3 39.2 5.8 10.5 3.500 0.023 

saSemodgomo 
periodi 

111 320.9 10 7.41 1.6 10.4 189.7 43.0 4.2 53.6 9.1 8.2 3.000 0.061 

zamTris 
wyalmcireoba 

111 340.1 7 7.61 1.3 9.3 186.7 58.0 3.9 50.9 11.1 18.5 2.000 0.001 

mtkvari 
rusTavi 

wyaldidobis 
dacema 

1250 184.5 22 7.9 3.3 29.7 160.8 80.3 15.3 67.1 12.6 26.2 2.030 0.024 

zafxulis 
wyalmcireoba 

304 201.7 20 7.75 3.0 21.8 175.7 95.7 21.5 81.9 16.3 35.8 2.370 0.034 

saSemodgomo 
periodi 

108 300.0 12 7.4 2.8 15.7 137.9 77.1 16.7 70.2 15.2 29.7 1.950 0.044 

zamTris 
wyalmcireoba 

100 344.3 10 7.3 2.5 12.3 140.2 80.8 18.7 77.2 16.8 32.2 2.000 0.040 
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 cxrili 9. mdinaris wylis agresiulobis daxasiaTeba 

mdinare-
punqti 

CO2, mg/l 
dakvirvebis 
Sedegad 

wonasworuli 
siWarbe 

wonasworulobaze 
agresiuli 

wyaluxvobis periodi 

mtkvari-
Tbilisi 

1.6 - 2.6 12.6 - 14.1 - - 

mtkvari-
Zegvi 

3.8 - 7.9 14.1 - 15.9 - - 

mtkvari-
likani 

4.1 - 19.4 1.4 - 3.8 2.6 - 15.6 2.8 - 1.2 

wyalmcireobis periodi 

mtkvari-
Tbilisi 

1.3 - 3.1 0.03 - 0.08 1.3 - 3.1 1.2 - 3.0 

mtkvari-
Zegvi 

1.8 - 3.5 0.03 - 0.11 1.7 - 3.4 1.6 - 3.4 

mtkvari-
likani 

4.8 - 6.2 0.02 - 1.2 4.6 - 5.0 4.4 

       

    Catarebulma gamoTvlebma gviCvena, rom stacionaluri gamabinZurebeli 
wyaroebi md.mtkvarSi qmnian e.w. fonur gaWuWyianebas, radgan isini moqmedeben 
mudmivad, amave dros unda aRiniSnos, rom sxvadasxva wyaroebis mier gamowveuli 
koncentraciebi ikribeba da qmnis mdinaris gaWuWyianebis saerTo fons. 
gansakuTrebiT saSiSia gamaWuWyianebel nivTierebaTa CaSveba mdinareSi 
wyalmcirobis periodSi, radgan minarevebi ileqeba mdinaris napirebsa da fskerze, 
rac qmnis meoradi gaWuWyianebis safrTxes, xolo wyaldidobis periodSi 
minarevebi swrafad gadaitaneba qalaqis farglebs gareT, amasTan koncentraciis 
Semcireba xdeba umniSvnelod.  

3.3. md. liaxvis hidrologiuri da hidroqimuri daxasiaTeba    

mdinare didi liaxvi kavkasionis mTavari wyalgamyofi qedis samxreT 
kalTaze iRebs saTaves yelis vulkanur mTianeTSi. warmoiqmneba mdinareebis 
yadlasaniswylisa da deskoxirdonis SeerTebiT zRvis donidan 2338m-ze. erTvis 
mdinare mtkvars marcxnidan qalaq gorTan. sigrZe mdinare yadlasaniswylis 
saTavidan 115km, auzis farTobi 2440km2. mTavari Senakadebia ermaniswyali, 
jomaliswyali, gudisidoni, patara liaxvi da mejuda. liaxvis saTaveebSi aris 12 
mcire myinvari, romelTa farTobi 5.5km2-ia. sazrdoobs Tovlis, wvimis, miwisqveSa 
da myinvaruli wyliT. wyaldidoba icis martis bolodan agvistos dasawyisamde. 
wyalmciroba - zafxul-Semodgomaze, romelsac wvimebiT gamowveuli wyalmovar-
dnebi arRvevs. mdgradi wyalmcirobaa dekembridan Tebervlis bolomde. 
gazafxulsa da zafxulze modis wliuri Camonadenis 76%, Semodgomze 16%, 
zamTarze 8%, saSualo wliuri xarji javasTan 20.3m3/wm, mdinare patara liaxvis 
SeerTebis Semdeg 47.3m3/wm. liaxvze zamTarSi periodulad SeiniSneba yinulna-
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pirisi, ToSi da Zgifi. iyeneben sarwyavad. liaxvidan gayvanilia kexvis, tirifonisa 
da salTvisis arxebi. rwyavs 62 aTas ha miwas.         
    md.liaxvis qimiuri Sedgeniloba wylis fazis sxvadasxva (ZiriTadi) reJimis-
Tvis mocemulia cxrilSi 10. 
 
 
cxrili 10. md. liaxvis qimiuri Sedgeniloba 

 

 

3.4. md. alazanisa da ioris  hidrologiuri da hidroqimuri daxasiaTeba 

     alazani, mdinarea aRmosavleT saqarTveloSi da azerbaijanSi. is qvemo dinebis 
gaswvriv gadis saqarTvelosa da azerbaijanis sazRvarze. sigrZe 390km, auzis 
farTobi 11.8 aTasi kv.km. saTave kavkasionze, mwvervali didi borbalos aRmosavleT 
ferdobze aqvs. zemo dinebaSi mTis mdinarea, Semdeg gadmodis alaznis vakeze da 
itoteba. erTvis mingeCauris wyalsacavs (azerbaijani). md.alazani sazrdoobs 
miwisqveSa, wvimisa da Tovlis wyliT. wliuri Camonadenis daaxloebiT 40%-s 
miwisqveSa wyali Seadgens, wvimisa da Tovlis 30-30%-s. wyaldidoba gazafxulsa da 
zafxulis pirvel naxevarSi icis, movardna - Semodgomaze. zamTarSi wyalmcirea. 
gazafxulze modis wliuri Camonadenis 38.3%, zafxulze - 29.1%, Semodgomaze - 
20.3%, zamTarSi - 12.3%. ar iyineba. alaznis marcxena Senakadebia stori, lopota, 
inwoba, CelTi, duruji, avanisxevi, kabali, lagodexiswyali, mawimiswyali, 
giSiswyali (agriCai) da sxva. marjvena ilto, Turdo, kisisxevi, Weremisxevi, 
fafrisxevi da sxva. zogi Senakadi Rvarcofulia (mag. duruji). alazans 
mingeCauris wyalsacavSi wliurad Seaqvs 2.5 mlrd.kub.m. wyali. iyeneben sarwyavad. 
 md.alazanis qimiuri Sedgeniloba wylis fazis sxvadasxva (ZiriTadi) 
reJimisaTvis mocemulia cxrilSi 11 mdinare alazani ZiriTadad gamoiyeneba 
sarwyavad. iori – mdinarea aRmosavleT saqarTveloSi da azerbaijanSi. saTaves 
iRebs kavkasionis samxreT kalTaze, mwverval borbalosTan, zRvis donidan 2600m. 
zemowelSi miedineba xeobaSi, Suawelze kveTs samgoris qvabuls da erTvis 
mingeCauris wyalsacavs (adre uerTdeboda mdinare alazans). ioris sigrZe 320km-ia, 
auzis farTobi - 4650kv.km, wylis saSualo xarji - 12kub.m/wm (SesarTavidan 43km-Si), 
sazrdoobs ZiriTadad Tovlisa da wvimis wylebiT. ioris Senakadebia: marcxniv - 

Camonadenis 
reJimis faza 

w
yl

is
 x

ar
j
i 

m3
/w
m 

O2 

mg/l 

pH 

ionebis Semcveloba, mg/l 

pe
r
ma
ng

an
t
u
l
i 

Ja
ng

va
d
o
b
a 

g
aj

er
eb

is
 

%
 

Ca2+ Mg2+ 
Na++

K+ 
HCO3

- SO4
2- CL- NO3

- NO2
- 

io
ne
b
is

 
j
am
i 

zamTris  
wyalmciroba 

15.0 
10.40 

7.59 46.3 10.6 26.2 190.3 39.4 9.4 2.00 0.020 324.2 0.9 
82.7 

gazafxulis 
wyaluxvoba 

50.0 
10.10 

7.49 44.1 6.1 7.8 151.3 19.1 3.0 3.00 0.001 234.4 1.5 
87.0 

zafxulis 
wyalmciroba  

69.6 
9.50 

7.60 37.0 5.0 10.2 128.1 21.4 3.7 1.25 0.001 206.7 0.5 
108.0 

Semodgomis 
wyaluxvoba 

26.0 
10.80 

7.59 41.8 13.7 7.0 156.2 37.6 5.5 1.50 0.001 202.8 0.5 
68 
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sagoma, gombori, orvili, lafianxevi; marjvniv - xaCrula, qusno, aZeZi, gorana da 
sxva. qvemo dinebaSi aqvs droebiTi Senakadebi.    
 
cxrili 11. mdinare alazanis qimiuri Sedgeniloba 

Camonadenis 
reJimis faza 

w
yl

is
 x

ar
j
i 
m3
/w
m OO2 

mg/l 

pH 

ionebis Semcveloba, mg/l 

pe
r
ma
ng

an
t
u
l
i 

Ja
ng

va
d
o
b
a 

g
aj

er
eb
is

 %
 

Ca2+ Mg2+ 
Na++

K+ 
HCO3

- SO4
2- CL- NO3

- NO2
- 

io
ne
b
is

 
j
am
i 

zamTris wyalmciroba 28.0 
8.27 

7.6 42.8 6.0 5.5 70.2 16.1 2.0 0.2 0.014 221.9 0.5 
70 

gazafxuliswyaluxvoba 122.2 
8.27 

7.6 38.3 3.0 4.0 80.5 15.7 1.4 0.1 0.012 179.9 0.7 
75 

zafxulis wyalmciroba  70.0 
7.60 7.7

8 
30.0 7.5 11.2 103.9 14.4 1.6 0.2 0.008 209.2 1.2 

75 

Semodgomis wyaluxvoba 36.2 
7.00 7.6

0 
40.2 5.7 5.1 120.4 15.1 1.4 0.3 0.014 190.3 1.3 

66 

       

iorze agebulia maregulirebeli sionis wyalsacavi. ioris wyliT Seiqmna 
Tbilisis wyalsacavi („Tbilisis zRva“). ivris wyliT irwyveba 90 aTas heqtarze 
meti farTobi ivris zeganze. mdinareze agebulia ramdenime sarwyavi sistema, 
romelTagan mTavari samgoris zemo da qvemo magistraluri arxebia. md. ioris 
qimiuri Sedgeniloba wylis fazis sxvadasxva reJimisaTvis mocemulia cxrilSi 12.  

 

cxrili 12. mdinare ioris qimiuri Sedgeniloba 

 

  mdinare ioris wyali ZiriTadad gamoiyeneba sasmelad da sarwyavad.   

   

 

Camonadenis 
reJimis faza 

w
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is
 x
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mg/
l 

pH 

ionebis Semcveloba, mg/l 
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ng
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%
 

Ca2+ Mg2+ 
Na++

K+ 
HCO3

- SO4
2- CL- NO3

- NO2
- 

io
ne
b
is

 
j
am
i 

zamTris 
wyalmciroba 

15.4 
11.80 

7.81 49.4 4.0 3.0 112.6 7.6 0.6 0.58 0.018 227.1 0.8 
88 

gazafxulis 
wyaluxvoba 

23.9 
9.25 

7.90 42.3 3.1 6.8 87.4 5.8 0.9 0.70 0.002 211.4 3.2 
82 

zafxulis 
wyalmciroba  

12.2 
9.80 

8.20 27.8 4.2 16.7 94.2 6.4 1.7 0.32 0.025 209.1 1.2 
86 

Semodgomis 
wyaluxvoba 

17.2 
8.60 

7.00 39.7 5.1 3.6 86.9 7.1 1.1 0.41 0.009 190.7 2.9 
83 
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3.5. mdinareebis xramis, kazreTulasa da maSaveras hidrologiuri da 
hidroqimiuri daxasiaTeba. 

xrami – mdinare aRmosavleT saqarTveloSi, mtkvris marjvena Senakadi. zemo  
welSi mas qcias uwodeben. xrami saTaves iRebs TrialeTis qedis kalTebze, 
miedineba Rrma xeobaSi. Mmdinaris sigrZe 201km-ia, auzis farTobi - 8340kv.km, wylis 
saSualo xarji - 51kub.m/wm, maqsimaluri - 448kub.m/wm. sazrdoobs upiratesad 
TovliT, ar iyineba, qvemo welSi gamoiyeneba sarwyavad. xramze agebulia walkis 
wyalsacavi da sami hidroeleqtrosadguri. xramis Senakadebia: debeda da maSavera 
(marjvena). md. xramis ZiriTadi hidrologiuri da hidroqimiuri maxasiaTeblebi 
mocemulia cxrilSi 13.   

 

cxrili 13. mdinare xramis qimiuri Sedgeniloba da ZiriTadi hidrologiuri 
maxasiaTeblebi 

Camonadenis 
reJimis faza 

w
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 x
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j
i 

m3
/w
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OO2 

mg/l 

pH 

ionebis Semcveloba, mg/l 

pe
r
ma
ng

an
t
u
l
i 

Ja
ng
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%
 

Ca2+ Mg2+ 
Na++
K+ 

HCO3
- SO4

2- CL- NO3
- NO2

- 

io
ne
b
is

 
j
am
i 

zamTris 
wyalmciroba 

22.2 
9.96 

7.79 22.2 12.1 8.4 94.0 8.8 4.7 2.00 0.074 191.7 2.9 
88 

gazafxuliswya
luxvoba 

32.9 
9.70 

7.61 23.9 12.4 10.2 78.4 4.3 6.2 1.45 0.003 218.8 1.2 
69 

zafxulis 
wyalmciroba  

11.5 
9.91 

7.79 23.5 11.9 9.2 64.2 3.9 3.7 1.15 0.002 188.5 1.6 
104 

Semodgomis 
wyaluxvoba 

21.7 
9.08 

7.61 19.8 7.4 10.5 57.2 6.4 2.9 0.95 0.007 149.7 2.6 
93 

 

md.xramis wyali gamoiyeneba sarwyavad. misi Senakadebidan ekologiuri 
mdgomareobis TvalsazrisiT sayuradReboa kazreTula da maSavera. 

md.kazreTula mcire mdinareTa jgufs miekuTvneba, Caedineba md.maSaveraSi 
da orive erTad md.xramSi. md.kazreTula simciris gamo hidrologiuri da 
hidroqimiuri TvalsazrisiT naklebad aris Seswavlili. SeiZleba mxolod iTqvas, 
rom hidroqimiuri TvalsazrisiT miekuTvneba hidrokarbonatul mdinareTa klass, 
wyali gamWvirvalea, ara aqvs feri da suni. misi qimiuri Sedgeniloba  da wylis 
xarisxis maCveneblebi mkveTrad Seicvala madneulis samTo-gamamdidrebeli kombi-
natis amuSavebis Semdeg .  
 md.maSavera Camoedineba mTa emliklis (3056m) samxreT ferdobebidan, misi 
saTave 200m aris daSorebuli sof.faravans. igi md.qcia-xramis marjvena Senakadia 
da uerTdeba mas saTavidan 41-e km-ze. sigrZe 66km-ia, wyalSemkrebi farTobi 1390m3 
Seadgens.Mmdinaris yvela Senakadi maSaveras uerTdeba auzis mTiani zonis 
farglebSi, qveviT 27km-is sigrZeze mas ara aqvs arc erTi msxvili Senakadi, garda 
md.bolnisisa. msxvili Senakadebis saerTo raodenoba 10-mdea, aqvs agreTve mcire 
Senakadebic, romlebsac miekuTvneba md. kazreTula.  
 md.maSaveras auzi moicavs maRalmTiani zonis sakmaod did teritorias 400m-
dan 3150m-mde, xasiaTdeba rTuli reliefiT, sadac gvxvdeba rogorc xevebi, aseve 
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vake monakveTebi. md.maSaveras gani icvleba 2m-dan 20m-is farglebSi, ZiriTadi ki 
12m-ia; siRrme meryeobs 0.4-1.2m-is diapazonSi, ufro xSirad 0.8m-ia. Ddinebis siCqare 
cvalebadobs 0.6-2.0m/wm-is farglebSi, ufro xSirad igi udris 1.2m/wm-s. 
 mdinaris fskeri zeda nawilSi ZiriTadad qviania, dablobSi ki qviSnari. 
mdinaris mTel sigrZeze igi xSirad ganicdis deformacias. 
 md.maSavera xasiaTdeba gazafxulis wyaluxvobiT da aramdgradi wyalmci-
robiT wlis danarCen dros. wylis donis mateba emTxveva aprilis dasawyiss da 
maqsimums aRwevs maisis Sua ricxvebSi. zafxulis wyalmciroba sustad aris 
gamosaxuli. Semodgomis niaRvrebi mcire gavlenas axdenen wylis doneze. zamTris 
wyalmciroba ki mdgradia. md.maSavera ikvebeba atmosferuli naleqebiTa da 
gruntis wylebiT. 
 mdinaris wylis saSualo Tviuri temperatura zamTris periodSi 2.2-3.3-ia, 
zafxulSi ki 12.9-24.5. mdinaris ZiriTadi hidrologiuri maxasiaTeblebi mocemulia 
cxrilSi 14. 
 
cxrili 14. md.maSaveras ZiriTadi hidrologiuri maxasiaTeblebi 

 

md. maSaveras wyals iyeneben sarwyavad. mdinareze aris ramdenime sarwyavi 
arxi. mis teritoriaze, sof.kazreTis raionSi xdeba spilenZis madnis mopoveba, 
funqcionirebs madneulis samTo-gamamdidrebeli kombinati. 

md.maSaveras auzis wylebi qimiuri SedgenilobiT hidrokarbonatulia, 
anionebidan masSi Warbobs sulfatebi da qloridebi, kaTionebidan - natriumi, 
kaliumi da magniumi.Hhidrometeologiis samsaxuris dakvirvebebis masalis 
analizis safuZvelze md.maSaveras mineralizaciisa da qimiuri Sedgenilobis 

saSualo mravalwliuri monacemebi warmodgenilia cxrilebSi 15-16. 

 
  

 

 

maxasiaTebeli saTave 
md.moSevanis 
SesarTavamde 

sof.didi 
dmanisi 

md.bolnisis 
SesarTavamde 

SesarTavi 

wyalSemkrebi 
farTobi, km2 

147 373 570 855 1390 

auzis saSualo 
simaRle, m.  

2240 1820 1660 1390 1240 

saSualo 
mravalwliuri 
xarji m3/wm 

1.90 3.77 5.09 5.90 7.78 

75% uzrunvelyofa 1.37 2.72 3.72 4.26 5.62 
97% uzrunvelyofa 0.79 1.57 2.13 2.46 3.24 
donis meryeobis 
mravalwliuri 
amplituda, m, 
(saSualo/udidesi) 

- - 0.97/1.97 - - 
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cxrili 15. md.maSaveras (sof.kazreTis zemoT) mineralizaciisa da qimiuri 
Sedgenilobis saSualo mravalwliuri monacemebi 

 

 

cxrili 16.  md.maSaveras (sof.kazreTis qvemoT) mineralizaciisa da qimiuri 
Sedgenilobis saSualo mravalwliuri monacemebi 
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Mg/l 

jami 438.63 7518 543.01 19079 144.26 31.71 28.27 90.95 1.020 6.776 0.495 6.219 1.711 

raodenoba 59 57 59 57 20 16 57 58 45 40 30 56 60 

saSualo 7.43 131.89 9.20 334.71 7.21 1.948 0.496 1.568 0.023 0.169 0.017 0.111 0.028 

 
ДДЕ ДДТ 

- 
ГХЦГ 

- 
ГХЦГ 

Ni2+ Cu2+ V5+ Sn2+ Ti4+ Al3+ Zn2+ Pb2+ Mn2+ 

Mmkg/l Mmg/l 

jami 0.0608 0.4038 0.1705 0.2082 0.0779 0.5257 0.0099 ara 0.853 0.810 2.286 0.013 
0.625
4 

raodenoba 20 22 20 23 29 32 27  32 32 24 25 32 
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Mg/l 

jami 458.63 3178 585.33 14671 146.82 40.42 24.82 78.38 1.999 6.32 
0.356
0 

3.329 
0.999
0 

raodenoba 61 62 63 61 21 19 60 60 58 44 31 58 62 

saSualo 7.52 83.52 9.29 240.51 6.9 2.13 0.414 1.306 0.034 0.164 0.011 0.057 
0.016
1 

 
ДДЕ ДДТ 

- 
ГХЦГ 

- 
ГХЦГ 

Ni2+ Cu2+ V5+ Sn2+ Ti4+ Al3+ Zn2+ Pb2+ Mn2+ 

Mmkg/l Mmg/l 

jami 0.0632 0.4447 0.2359 0.211 0.0374 0.3171 0.0319 ara 0.0841 0.578 1.629 ara 
0.270
1 

raodenoba 21 25 21 23 31 35 31 28 35 35 29 28 28 

saSualo 0.0030 0.0177 0.011 0.0091 0.0018 0.0090 0.0010 ara 0.0024 
0.016
5 

0.056
1 

ara 
0.009
6 
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4.kvlevis  meTodika 

 
    winamdebare naSromSi md.mtkvris auzis sruli hidroekoqimiuri daxasiaTebis 

mizniT Seswavlilia mdinareTa wylebi, maTi tivtiva natani, fskeruli naleqebi, 

mimdebare teritoriebis niadagebi. ZiriTadi aqcenti keTdeboda biogenur 

naerTebsa da mZime liTonebze. amavdroulad zedapiruli wylebis yovel sinjSi 

laboratoriul pirobebSi isazRvreboda wylis xarisxis ganmsazRvreli 30 

ingredienti. zogierTi wylis sinjSi Catarebul iqna mikrobiologiuri analizi. 

dakvirvebis yovel punqtSi mobiluri aparatiT “HORIBA” izomeboda wylis fizikur-

qimiuri maCveneblebi: simaRle zRvis donidan, (m); temperatura (0C); marilianoba 

(%); konduqtiviti (msm/sm); pH (wyalbadi-onTa koncentracia); gaxsnili Jangbadi 

(mg/l, %); turbidimetria (NTU); TDS (mg/l); potenciometria.                    

zedapiruli wylebis nimuSebs viRebdiT da vinaxavdiT hidroqimiur li-
teraturaSi miTiTebuli meTodebis Sesabamisad. [14-17]. 

 wylis fazidan tivtiva natanis gamosayofad wylebs vfiltravdiT 

lurjzolian filtrSi. fskerul naleqebs viRebdiT polieTilenis milebis daxma-

rebiT. gamoyofil Sewonil nivTierebebs da fskerul naleqebs vaSrobdiT, woniTi 

meTodiT vsazRvravdiT maT tenianobas da vinaxavdiT biuqsebSi.                                                                      

niadagis nimuSebs viRebdiT sakvlev mdinareTa mimdebare teritoriaze 

(mdinaris napirTan axlos), zedapiridan 0-15 sm siRrmeze Sesabamisi teqnikis 

daxmarebiT. nimuSebi migvyavda haermSral masamde, vsazRvravdiT maTSi tenianobas 

woniTi meTodiT da vinaxavdiT biuqsebSi. wylis xarisxis ganmsazRvrel fiziko-

qimiur sidideebs da mTavari ionebis Semcvelobas vsazRvravdiT hidroqimiur 

praqtikaSi saerTaSoriso doneze aRiarebuli meTodebis gamoyenebiT. Na+, K+, Ca2+ da 

Mg2+  vsazRvravdiTfotometruli meTodiT ФПФ-58 markis alebad fotometrze.  

biogenur naerTebs vsazRvravdiT gafiltrul da gaciebul sinjebSi 
aRebidan 1-3 dRis ganmavlobaSi Sesabamisi meTodikis gamoyenebiT.  

wylis, tivtiva natanis, fskeruli naleqebisa da niadagis nimuSebSi mZime 
liTonebi isazRvreboda atomur-absorbciuli meTodiT xelsawyo AAS-1N gamoye-
nebiT. nimuSebis dasamuSaveblad viyenebdiT saerTaSoriso doneze aRiarebul 
meTodikas. 

             wylis nimuSebSi mikrobiologiuri analizi sruldeboda  membranul-filtra-

ciis meTodis gamoyenebiT, romelic Seesabameba  ISO-standartebs da Sesabamisad akma-

yofilebs Tanamedrove  moTxovnebs. 

    

 

5. miRebuli Sedegebis  analizi 
 
     dakvirvebis obieqti - md.mtkvari aRmosavleT saqarTvelos wylis ZiriTadi 

arteriaa, miedineba mWidrod dasaxlebul da ekonomikurad ganviTarebul 

regionebSi da amave dros warmoadgens transsasazRvro mdinares. sruli da sando 

monacemebis misaRebad Catarebulia mdinareTa wylebis, maTi tivtiva natanis, 

fskeruli naleqebis, mimdebare teritoriebis niadagebis analizi. ZiriTadi 
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aqcenti keTdeboda biogenur naerTebsa da mZime liTonebze. amavdroulad 

zedapiruli wylebis yovel sinjSi laboratoriul pirobebSi isazRvreboda 

wylis xarisxis ganmsazRvreli 30 ingredienti. zogierTi wylis sinjSi Catarebul 

iqna mikrobiologiuri analizi. A 

       yuradsaRebia, rom miRebul monacemTa safuZvelze gamoangariSebuli wylis  

xarisxis indeqsebis gamoyenebiT, mdinare mtkvris TviToeul segments da mis 

zogierT Senakads, evrokomisiis moTxovnebis gaTvaliswinebiT mieniWa xarisxis 

Sesabamisi klasifikacia.  

     samuSao periodSi  sul Sesrulebulia 200-ze meti qimiuri analizi wylis 

nimuSebSi; 52 analizi niadagis da amdenive analizi  fskeruli naleqebis nimuSebSi;   

Catarebulia 23 mikrobiologiuri analizi. miRebuli Sedagebi warmodgenilia  

cxr.1-15 ix. danarTi. 

kvlevis obieqtis sididis gamo, md.mtkvari davyoaviT Semdeg segmentebad: xer-

Tvisi, borjomi, xaSuri, gori, Tbili, rusTavi (nax. 1). 

 

 
   nax.1.  dakvirvebis punqtebis ganawilebis sqema md.mtkvarsa  

da mis Senakadebze 

    

      md.mtkvris auzis dabinZurebis xarisxis dasaxasiaTeblad Cvens mier gamoyofil 
iqna damabinZurebel ingredientTa Semdegi jgufebi: mTavari kaTionebi, mTavari 
anionebi, biogenuri elementebi, mZime liTonebi. rogorc danarTis cxrilebidan 
2,4,6,8,10,12,14. Cans, md.mtkvris wyalSi dinebis mimarTulebiT (xerTvisi-rusTavi) 

2009-2012 wlebis ganmavlobaSi mTavari kaTionebis Semcvelobebi matulobs da Se-
sabamisad maTi koncentraciebi meryeobs:  

• K+-sTvis 0.9 (borjomi) _ 2.1 (wiTeli xidi) mg/l; 

• Na+-sTvis 4.0 (gori) _ 29.4 (wiTeli xidi) mg/l; 

• Mg++-sTvis 5.0 (borjomi) _ 8.4 (gaCiani) mg/l; 
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• Ca++-Tvis 23.0 (borjomi) _ 59.0 (gaCiani) mg/l. 

unda aRiniSnos, rom maTi mniSvnelobebi md.mtkvris wyalSi naklebia da 

praqtikulad ar aWarbebs Sesabamis zRvrulad dasaSveb koncentraciebs (zdk). 

 

wyalSi Na+-is maRali koncentraciebi K+-is SemcvelobebTan SedarebiT 
(TiTqmis 10-jer aRemateba) aixsneba imiT, rom K+ aris metad aucilebeli produqti 
mcenareTa safarisaTvis da igi aiTviseba bevrad ufro didi intensivobiT, vidre 
Na+, aseve K+ bevrad ufro mtkicedaa STanTqmuli niadagSi arsebul kompleqsebSi. 
xolo, rac Seexeba Ca++-is Semcvelobis matebas wyalSi dinebis mimarTilebiT, 
aixsneba saqarTvelos niadagebis specifiurobiT (anu niadagSi Ca++-is maRali 
SemcvelobiT) da Sesabamisad maTi wyalSi gaxsnisas izrdeba koncentraciebic.  

Tu gadavxedavT statistikur monacemebs bolo 20 wlis ganmavlobaSi, 
aRmovaCenT, rom mTavari kaTionebis Semcvelobebi md.mtkvris wyalSi bolo wlebis 
ganmavlobaSi SedarebiT mcirdeba.  

ZiriTad parametrebs wylis xarisxis dadgenis procesebSi kaTionebTan 
erTad warmoadgenen mTavari anionebic (S04

2-, Cl-, HCO3
-, CO3

2-). maTi koncentraciebi 
aseve mocemulia cxrilebSi 8-14.  

rogorc vxedavT, SO4
2--isa da Cl--is ionebis Semcvelobebi md.mtkvris wyalSi 

naklebia maT zdk-ze, Tumca maTi koncentraciebi mdinaris dinebis mimarTulebiT 
(xerTvisi-wiTeli xidi) sakmaod izrdeba (gansakuTrebis es iTqmis sulfationebze). 
miuxedavad imisa, rom am ori ingredientis arseboba wyalSi miuTiTebs zedapirul 
wylebSi anTropogenuli datvirTvis arsebobas, Cven vTvliT, rom sulfationebis 
koncentraciis mateba md.mtkvarSi maCvenebelia im bunebrivi fonisa, romelsac 
md.mtkvari gaivlis mocemul teritoriaze, imdenad, ramdenadac mdinaris qveda 
welSi mimdebare niadagis 70-80%-s rogorc cnobilia, Seadgens TabaSirs - 
CaSO4

.2H2O.   
mTavari kaTionebisa da anionebis Semcvelobebis mixedviT SegviZlia vTqvaT, 

rom md.mtkvari aris hidrokarbonatuli, Ca++-is gamokveTili SemcvelobiT, rac 
Seesabameba saqarTvelos mocemul teritoriaze gruntis Semadgenlobas.  

mniSvnelovan komponentebs warmoadgenen biogenuri elementebi (azoti, 
fosfori), romlebic asaxaven zedapiruli wylebis dabinZurebis xarisxs da arian 
maTi indikatorebi. gansakuTrebiT sainteresoa maTi calkeuli formebis (NO2

-,  NO3, 

NH4
+, PO4

3-) Semcvelobebis kontroli wyalSi, romlebic axasiaTeben iseTi 
procesebis gaZlierebas, rogoricaa fekaluri dabinZureba, evtrofikacia, 
gamowveuli komunaluri da sasoflo-sameurneo Camdinare wylebis CaSvebebiT 
mdinareSi. saqarTvelos fonze am komponentebis kontroli iZens gansakuTrebul 
mniSvnelobas, radgan md.mtkvarSi Camdinare komunaluri wylebis 80-90% aRar 
eqvemdebareba rogorc meqanikur, aseve bioqimiur gawmendas.  

rogorc danarTis cxrilებიდან (1,3,5,7,9,11,13,15) Cans, nitrit-ionis 
koncentraciebi md.mtkvris wyalSi izrdeba mdinaris dinebis mimarTulebiT, 
gansakuTrebiT mkveTrad qq.Tbilisisa da rusTavis monakveTSi. kerZod, maTi 
koncentraciebi mocemul wertilebSi Sesabamis zdk-s (0,02 mg/l) aRemateba 3-4-jer. 
aRsaniSnavia, rom nitrit-ionebis maRali koncentraciebi aRiniSneba md.suramulasa 
da lexuras wylebSic, sadac maTi Semcveloba aRemateba Sesabamis zdk-s 10-20-jer, 
rac Cvenis azriT yuradsaRebia.  
 aucilebelia aRvniSnoT, rom amoniumis ionis koncentraciebi aWarbebs 
Sesabamis zdk-s (0,39 mg/l) 1,5-5-jer dakvirvebis punqtebis umetes nawilSi. misi 
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koncentraciis mateba iwyeba ukve q.borjomidan da piks aRwevs qq.Tbilissa da 
rusTavSi. 

2008 wels azotis formebis koncentraciebi md.mtkvris wyalSi varirebdnen 

Semdeg diapazonebSi: 

NO2
- - 0.006 (xerTvisi) – 0.157 mg/l (Tbilisi) (zdk – 1,0 mg/l); 

NO3
- - 0.007 (xerTvisi) – 0.208 mg/l (Tbilisi) (zdk – 10 mg/l); 

NH4
+- 0.184 (xerTvisi) – 2.33 mg/l (xaSuri) (zdk – 0,39 mg/l). 

2009 wels ki maTi koncentraciebi icvleboda: 

NO2
- - 0.017 (xerTvisi) – 0.382 mg/l (rusTavi) (zdk – 1,0 mg/l); 

NO3
- - 0.130 () – 0.920 mg/l (xaSuri) (zdk – 10 mg/l); 

NH4
+- 0.142 (rusTavi) – 2.88 mg/l (gaCiani) (zdk – 0,39 mg/l); 

NH3 – 0.003 (xerTvisi, borjomi) – 0.017 mg/l (rusTavi) (zdk – 0.05 mg/l). 

azotis formebidan mxolod amoniumis ionis Semcveloba aWarbebda Sesabamis 

zdk-s 2009 wels. es tendencia gansakuTrebiT aRiniSneba zafxulis wyalmcirobis 

periodSi, roca am ionis koncentraciis mateba iwyeba ukve q.borjomidan da 

maqsimums aRwevs Tbilisi-rusTavis monakveTSi. 

yuradRebas vamaxvilebT am ionis 3 wlian msvlelobaze, radgan misi 

koncentracia Sesabamis zdk-as xSirad borjomSic ki aWarbebs da es tendencia ar 

darRveula 2009-2012 wlebSi (nax.2.), mxolod xerTvisSi aris misi koncentracia 

zdk-ze naklebi. 
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nax.2. amoniumis ionis koncentraciebis cvlilebis dinamika md.mtkvris wyalSi, 

2009-2012 ww. 
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unda aRiniSnos, rom amoniumis ionis koncentracia xSirad aWarbebs Se-

sabamisi zdk-s mniSvnelobas. kerZod, Tu misi Semcveloba gazafxulze (aprili-

maisi) aRwevs 1,5 zdk-s, wyalmcirobis periodSi (zafxuli-Semodgomis dasawyisi) is 

ukve aWarbebs 2-6 zdk-s. es faqti migvaniSnebs, rom md.mtkvris auzSi adgili aqvs 

wylis biogenuri elementebiT dabinZurebas, rac anTropogenuli datvirTvis 

Sedegia. NH4
+-is koncentraciebis mateba iwyeba ukve q.borjomidan da piks aRwevs 

Tbilisi-rusTavis zonaSi. amaSi ZiriTad rols fekaluri wylebi TamaSoben. 

aseTive zrdis tendenciiT (mdinaris mimarTulebiT) gamoirCeva Jbm5-ic, 

romlis maCvenebeli mdinaris wyalSi maqsimums aRwevs q.Tbilisis gavlis Semdgom. 

(ix. nax.3) 

 

ნახ.3  ჟბმ5 –ის კონცენტრაციის ცვლილების დინამიკა მდ.მტკვრის წყალში 2009–2012 წ.წ. 

 

rac Seexeba mZime liTonebs, maTi xsnadi formebi wyalSi mcirea, rasac 

ganapirobebs wylis pH (6,5-8,5). am diapazonSi mimdinareobs maTi hidrolizi da isi-

ni hidroqsidebis saxiT ileqebian fskerul naleqebSi, anu gadanawildebian wyal-

Si Setivnarebul nawilakebze da sedimentebSi (danarTis cxr.2,4,6,8,10,12,14,16). 

ამიტომაც wylis fazaSi maTi koncentraciebi arasdros ar aWarbebs Sesabamisi zdk-

s mniSvnelobebs (nax. 4-5). 
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nax.4.  mZime liTonebis saSualo wliuri Semcvelobebi  md.mtkvris wyalSi,  

2009–2012წ.წ.  
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nax.5.  tyviis saSualo wliuri Semcvelobebi  md.mtkvris wyalSi, 2009–2012წ.წ. 
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 gacilebiT metia mZime liTonebis Semcveloba tivtiva natanSi, wylis am 

fazisaTvis zdk-s mniSvnelobebi ar aris SemuSavebuli, amitom Cven Sesadareblad 

avirCieT maTi koncentraciebi xerTvisTan aRebul wertilSi da unda iTqvas, rom 

tivtiva natanze adsorbirebuli mZime liTonebis koncentraciebi mcired 

matulobs mdinaris dinebis mimarTulebiT. უნდა აღინიშნოს ის, რომ maTi Semcveloba 

sagrZnoblad metia tivtiva natanze (50-70%) gaxsnil formebTan SedarebiT (nax.6-7). 
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nax.6.  mZime liTonebis saSualo wliuri Semcvelobebi  md.mtkvris              

natanSi, 2009–2012წ.წ. 
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nax.7 . tyviis saSualo wliuri Semcvelobebi  md.mtkvris natanSi, 2009–2012წ.წ. 



37 

 

metad sayuradReboa dakvirvebis wertilebSi md.mtkvris fskeruli naleqebis 
qimiuri analizi mZime liTonebis Semcvelobaze. vinaidan md.mtkvris pH-dan 

gamomdinare (7.5-8.5) mosalodnelia maTi umetesobis daleqva. isini 
koncentrirdebian fskerul naleqebSi da Semdgom ganicdian migracias. 

mdinaris fskerul naleqebSi mZime liTonTa Semcveloba gacilebiT metia 
wylis fazasTan SedarebiT. mkveTrad aris gamoxatuli mdinaris dinebis mimarTu-

lebiT matebis tendencia (danarTis cxr. 2,4,6,8,10,12,1 da nax.8). yvela SemTxvevaSi 
maTi minimaluri koncentraciebi aRiniSneba daba xerTvisSi, maqsimumebi ki – 
urbanizaciis centrebSi: 

Fe – 8.7 (xerTvisi) – 34.2 mg/l (Tbilisi); 

Zn – 11.2 (xerTvisi) – 40.2 mg/l (gaCiani); 

Cu – 6.7 (xerTvisi) – 38.8 mg/l (zahesi); 

Ni – 9.2 (xerTvisi) – 28.2 mg/l (gaCiani, rusTavi); 

Pb – 4.1 (xerTvisi) – 10.9 mg/l (zahesi); 

Mn – 4.1 (kaspi) – 34.5 mg/l (rusTavi). 

         SegviZlia vTqvaT, rom mZime liTonebis Semcvelobebi fskerul naleqebSi 

matulobs saSualod daaxloebiT 2-8-jer dawyebuli xerTvisidan damთavrebuli 
q.rusTaviT. 

mcired matulobs dinebis mimarTulebiT manganumis da tyviis     Semcve-
lobebi. 
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nax.8.  mZime liTonebis saSualo wliuri Semcvelobebi md.mtkvris fskerul 

naleqSi, 2009–2012წ.წ. 

rac Seexeba mZime liTonebis Semcvelobas niadagSi (dakvirvebis igive 
wertilebSi), aseve SeiniSneba maTi koncentraciis zrda mdinaris dinebis 

mimarTulebiT (nax. 9-11 mag: Cu-is koncentraciebi izrdeba 17.6-dan (xerTvisi) _ 
97.5mg/kg-mde (rusTavi); Zn-is - 29.5-dan (xerTvisi) _ 88.9mg/kg-mde (rusTavi); Fe-is _ 
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19.1-dan (xerTvisi) _ 62.0 mg/kg-mde (rusTavi); Mn-is _ 40-dan (xerTvisi) _ 102.1 mg/kg-
mde (rusTavi) da a.S. anu maTi Semcvelobebi niadagSi mdinaris auzis gayolebaze 
izrdeba daaxloebiT 2-6-jer. maTi koncentraciebi niadagSi xSir SemTxvevaSi 
aRematebian im fonur dasaSveb koncentraciebs, romlebic miRebulia 

saerTaSoriso standartebiT (cxr.17). aucilebelia aRiniSnos, rom md.mtkvris 
mTel gayolebaze niadagebSi Zalian dabalia rkinisa da manganumis 
koncentraciebi. 
 

 

nax.4. niadagSi nikelis Semcvelobis dinamika 

md.mtkvris auzSi 07-12.09.2007 w.
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nax.5 niadagSi tyviis Semcvelobis dinamika 

md.mtkvris auzSi 07-12.09.2007 w.
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nax.2 niadagSi spilenZis Semcvelobis dinamika 

md.mtkvris auzSi 07-12.09.2007 w. 
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nax.3 niadagSi TuTiis Semcvelobis dinamika md.mtkvris 

auzSi 07-12.09.2007 w.
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 nax.9.    mZime liTonebis saSualo wliuri Semcvelobebi md.mtkvris xeobis 
niadagebSi, 2007w. 
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nax.2.4. md.mtkvris auzis mimdebare teritoriis 

niadagis nimuSebSi nikelis Semcveloba, 2008 w.
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nax.2.6. md.mtkvris auzis mimdebare teritoriis 

niadagis nimuSebSi manganumis Semcveloba, 2008w.
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nax.10.  mZime liTonebis saSualo wliuri Semcvelobebi md.mtkvris xeobis 
niadagebSi, 2008w. 

 

 

nax.2.1. md.mtkvris auzis mimdebare 

teritoriis niadagis nimuSebSi rkinis 

Semcveloba, 2008 w.
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nax.2.3 . md.mtkvris auzis mimdebare 

teritoriis niadagis nimuSebSi spilenZis 

Semcveloba, 2008 w.
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nax.2.5. md.mtkvris auzis mimdebare teritoriis 

niadagis nimuSebSi tyviis Semcveloba, 2008 w.
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nax.11.  mZime liTonebis saSualo wliuri Semcvelobebi md.mtkvris xeobis 
niadagebSi, 2009–2010წწ. 

 
 
cxrili 17. niadagSi liTonTa Semcvelobis normativebi niderlandebisa da 

ruseTis mixedviT 
 

 

 

 

 

SeniSvna: 1. A-Wert – bunebrivi fonis Sesabamisi normativi; 
          2. B-Wert – normativi, romlis gadaWarbeba ar aris rekomendirebuli; 
          3. C-Wert – normativi, romlis gadaWarbeba jarimdeba. 

mZime liTonTa koncentraciebis zrda aRiniSneba q.gorTan da grZeldeba 

q.rusTavamde. am regionSi mkveTrad izrdeba maTi Semcvelobebi, kerZod, daba 

xerTvisTan SedarebiT q.rusTavSi: 

• spilenZis Semcveloba gaizarda 5-10-jer, 

• rkinis ______________________ 2-3-jer, 

• TuTiis _____________________ 4-jer, 

• nikelisa da tyviis daaxloebiT 2-jer, xolo 

• manganumisa __________________ 2-3-jer. 
 

liTonebi 

niderlandebi ruseTi 

A-Wert 
mg/kg 

B-Wert 
mg/kg 

C-Wert 
mg/kg 

mg/kg 

spilenZi 36 100 500 20 
TuTia 140 500 3000 50 
nikeli 35 100 500  
tyvia 85 150 600 10 
manganumi    850 
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2009 wlis ivlisis TveSi dakvirvebis 2 punqtSi (daba xerTvisi da wiTeli 
xidi) gakeTda niadagis Wrili. nimuSebi aviReT 0-10, 10-20, 20-30 da 30-50 sm siRrmeze. 
maTSi ganisazRvra 6 mZime liTonis Semcveloba. analizis Sedegebis mixedviT 
SeiZleba iTqvas, rom am siRrmeebze Seswavlili mZime liTonebis migraciis da 
akumulaciis suraTi mkveTrad gansxvavebuli ar aris. Dda rogoria! 

2010 welsac aRiniSneba mZime liTonTa koncentraciebis zrda ნიადაგის 

ნიმუშებში mdinaris dinebis mimarTulebiT, umciresi koncentraciebi aRiniSneba 
daba xerTvisTan, rac miviCnieT fonur mniSvnelobad. suraTi aseTia: 

Fe – 11.3 (xerTvisi) – 67.3 mg/l (rusTavi), gaizarda daaxloebiT 6-jer; 
Zn – 18.3 (xerTvisi) – 71.6 mg/l (rusTavi), gaizarda daaxloebiT 4-jer; 

Cu –15.3 (xerTvisi) – 87.2 mg/l (rusTavi), gaizarda daaxloebiT 5.6-jer; 

Ni – 15.2 (xerTvisi) – 46.7 mg/l (rusTavi), gaizarda daaxloebiT 3.0-jer; 

Pb – 6.3 (xerTvisi) – 51.6 mg/l (gori), gaizarda daaxloebiT 8-jer; 

Mn – 10.6 (xerTvisi) – 81.3 mg/l (zahesi), gaizarda daaxloebiT 8-jer. 

aq matebis tendencia naklebad aris gamoxatuli nikelisa da tyviisaTvis. 

konkretul SemTxvevaSi, 2009 wlis magaliTze, Tu fonur mniSvnelobad 
CavTvliT  db.xerTvisSi aRebul nimuSebSi mZime liTonebis Semcvelobas da mas 
SevadarbT q.rusTavSi miRebul Sedegebs, SegviZlia vTqvaT, rom spilenZis Semc-
veloba izrdeba 5-jer, TuTiisa da rkinis 3-jer, xolo nikelisa da manganumis 2,5-
jer. 
      aucilebelia aRiniSnos, rom wiTel xidTan aRebul md.xramis rogorc 
fskeruli naleqebi, aseve niadagis nimuSebi gamoirCeva mZime liTonebis SedarebiT 
maRali SemcvelobiT, rac udaod ganpirobebulia bolnisis regionis gavleniT, 
sadac funqcionirebs ss “madneuli” da saidanac Camoedineba md.xrami, romelic 
uerTdeba md.mtkvars. 
     rogorc zmoT iyo aRniSmuli, md.mtkvris wylis zogierT nimuSebSi 
(ZiriTadaT q.Tbilisis centrlur nawilSi), Catarebul iqna mikrobiologiuri 
analizebi, kerZoT E_CoLi-is, totaluri koliformebisa da fekaluri strefto-
kokebis Semcvelobebze. maTi koncentraciebi mocemulia cxr.18–Si. 
 
cxrili 18. mikrobiologiuri analizis Sedegebi md.mtkvris wylis nimuSebSi   

(2011–2012 w.w.) 
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1დმ3–ში 
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ტოტალური 
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rogorc vxedavT, zahesis aRebis wertilSi, romelic  mdebareobs q.Tbilisis 

SemosasvlelTan, mkveTrad ufro dabalia mikrobiologiuri analizis Sedegebi, 
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vidre qalaqis centrSi aRebul nimuSebSi(vaxuStis xidi). yovelive es rasa-

kvirvelia mianiSnebs imas, rom dedaqalaqi Tavisi fekaliebiT sakmaod uaryofiT  

gavlenas axdens md.mtkvris xarisxze. 

dabinZurebis xarisxis mixedviT md.mtkvris Senakadebidan SegviZlia gamo-
vyoT md.suramula (xaSuris regioni), maTSi amoniumis ionis Semcvelobam wylis 
fazaSi zafxulSi gadaaWarba 3 zdk-s, xolo seqtembris TveSi misma koncentraciam 
miaRwia 10.00mg/l da Seadgina 25 zdk. Tu SevadarebT md.suramulas fskerul 
naleqebSi mZime liTonebis Semcvelobas xerTvisis analogiur monacemebs, 
davinaxavT, rom md.suramulas fskeruli naleqebi minimum 2-jer ufro dabinZu-
rebulia mZime liTonebiT xerTvisTan SedarebiT. 

sisufTaviT md.mtkvris Senakadebidan gamoirCevian mdinareebi: aragvi, iori 

da alaznis ზeda weli. 
pirveli da meore eqspediciis SemTxvevebSi dakvirvebis igive wertilebSi, 

rogorc wyalSi, fskerul naleqebSi, niadagSi da mcenareebSi, paralelurad 

hidroqimiuri analizisa ganxorcielebul iqna zogierTi damabinZurebeli 

organuli komponentebis gansazRvra, kerZod sami tipis fenolisa – erTfuZiani 

advilad aqroladisa, orfuZiani Znelad aqroladisa da Canacvlebuli tipis 

fenolisa, aseve sami tipis pesticidisa: carate; decis (decametri); D.D.T.  

aRsaniSnavia, rom wylis yvela nimuSis analizis mixedviT SegviZlia vTqvaT, 

rom organuli komponentebis Semcvelobebi mdinaris mimarTulebis gayolebiT 

matulobs. gansakuTrebiT es tendencia aRiniSneba fenolebis SemTxvevaSi. 

gansazRvruli sami tipidan maRali koncentraciebiT gamoirCeva fenolis Znelad 

aqroladi fraqciebi, romlebic migvaniSneben imaze, rom mdinaris wyalSi adgili 

aqvs organuli komponentebiT dabinZurebis faqtebs (radgan am tipis fenolebi 

ZiriTadad organuli naerTebis warmoSobisaa). 

Znelad aqroladi fenolebis arseboba aseve migvaniSnebs imaze , rom 

mdinareSi dominirebs wyalmcenareebi, xavsi, xolo mis mimdebare teritoriebze 

arseboben sxvadasxva tipis moqmedi mcire sawarmoebi, kerZod ki xis gadamamuSa-

vebeli obieqtebi. 

unda aRiniSnos is faqtic, rom daba xerTvisis Semdgom, sadac fenolisa da 

pesticidebis koncentraciebi umniSvneloa an saerTod ar aris, ukve borjomis 

teritoriaze maTi Semcvelobebi iwyeben dominirebas. magaliTad Znelad aqroladi 

fenolis koncentracia aRwevs 6.89 mg/l-s, xolo mdinaris dinebis mimarTulebiT 

is aRwevs Tavis maqsimums gaCianis regionSi 12.41 mg/l, es im fonze, rodesav 

xerTvisis wylebSi misi koncentracia mxolod da mxolod 0.04 mg/l-ia. 

arasasiamovnoa aseve mdinare mtkvris wylis nimuSebSi gansazRvruli 

pesticidebis arseboba, romelTa koncentraciebi SeiniSneba ukve gorTan da 

mcired matulobs rusTavTan. 

rac Seexeba fskeruli naleqebisa da niadagis nimuSebSi miRebuli 

monacemebis analizs, SegviZlia vTqvaT, rom mocemul ekosistemebSi SeiniSneba 

igive tendenciebi, anu fenolisa pesticidebis koncertraciebs mateba mdinaris 

dinebis mimarTulebis mixedviT. aRsaniSnavia, rom fenolebis koncentraciebi 

fskerul naleqebsa da niadagebSi xasiaTdebian SedarebiT maRali sidideebiT 

vidre wyalSi. 
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rac Seexeba mcenareebs, romelTa nimuSebi aRebul iqna mdinaris mimdebare 

terotoriidan (dakvirvebis wertilebSi) maTSi organuli komponentebis Semcve-

lobebi gacilebiT naklebia vidre wina nimuSebSi. kerZod fenolebis koncentra-

ciebi varirebs 0.02 mg/kg-dan (xerTvisi) – 4.46 mg/kg-mde (Tbilisi, gaCiani). 

pesticidis (decis) maRali koncentracia aRiniSna mcenaris or nimuSSi: 8.6 mg/kg 

(Tbilisi, gaCiani); 5.3 mg/kg (rusTavi). 

mdinare mtkvris Senakadebis analizis mixedviT TvalnaTliv ikveTeba is 

faqti, rom mdinare xrami SedarebiT dabinZurebulia organuli komponentebiT, 

vidre mdinae suramula da lexura. Amaze laparakobs maSSi fenolebis da 

pesticidebis iseTive Semcvelobebi, rac aRmoCenilia mdinare mtkvris saqarTvelos 

teritoriis qveda welSi. rac Seexeba mdinare iorsa da alazans, miRebuli 

monacemebis mixedviT SegviZlia vTqvaT, rom maTi wylebi sufTaa organuli 

damabinZurebeli komponentebisagan. 

saboloo daskvnis gakeTebisagan jer vikavebT Tavs, mimdinare wlis 

Sedegebis miRebamde. 

 

 

 6. md. mtkvris dabinZurebis ricxviTi modelireba 

ukanaskneli sami aTeuli wlis ganmavlobaSi, wylis resursebis integri-
rebuli marTvis principebze da teqnologiebze gadasvlasTan dakavSirebiT [19-21]. 
ganviTarebuli qveynebis garemosdamcavi da wyalTa meurneobis organizaciebi 
TavianT saqmianobaSi masiurad iyeneben hidravlikis, danaleqebis gadatanis, 
mdinareTa kalapotis deformaciis rogorc SedarebiT martiv ricxviT modelebs, 
aseve mdinareTa hidrodinamikis, wylis dabinZurebisa da xarisxis, biologiuri da 
sxva procesebis modelirebis rTul Tanamedrove informaciul-gamoTvliT 
kompleqsebs zedapiruli da miwisqveSa wylebis optimaluri marTvis sferoSi 
praqtikuli amocanebis gadasawyvetad [22-24].. aRniSnuli modelebi ,,naleqi da 
Camonadenis“ tipis wyalSemkrebi auzebis modelebTan da ekologiur-ekonomikur-
informaciul gamoTvliT sistemebTan erTad qmnian im bazas, romelzedac efuZneba 
integrirebuli marTvisas gadawyvetilebis miRebis inovaciuri sistemas [22,23,25-29]. 
ekologiuri problemebis ekonomikurad dasabuTebuli da raodenobrivad 
Sefasebuli gadawyvetilebebis miRebis mzardma moTxovnilebam kompiuteruli 
programebis bazarze warmoSva ekologiuri problemebis imitaciuri da 
optimizaciuri modelirebis saSualebebis Seqmnis moTxovnileba. dReisaTvis 
damuSavebuli programuli komplesebis nomenklatura moicavs aTeulobiT 

dasaxelebis produqts [30-44] da sxv. იsini warmatebiT gamoiyenebian praqtikaSi. 

aRniSnuli kompiuteruli programuli kompleqsebidan nawili ariს Tavisufal 
gamoyenebaSi. maTi moZieba SeiZleba internetuli qseliT. amasTan, unda aRiniSnos, 
rom isini arian sakmaod rTuli da maTi gamoyeneba moiTxovs Sesabamisi 
parametrebis mqone kompiuterul bazas, specialur momzadebas fizikis, 
hidrologiis, meteorologiis, ekologiisa da sxva disciplinebSi. aseTi 
SesaZleblobis ar qoni pirobebSi, pirveli, rac SeiZleba gakeTdes aris arsebuli 
bazis gamiyenebiT davamuSaoT imitaciuri kompleqsis calkeuli amocanebi 
saqarTvelos mdinareebis, zedapiruli wylebisa da Savi zRvis aRmosavleT 
nawilisa. miRebuli Sedegebis analizis bazaze, SevarCioT Cveni pirobebisaTvis 
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optimaluri programuli kompleqsebi da maTi saSualebiT gadavwyvitoT qveynis 
winaSe dasaxuli amocanebi.  

warmodgenili samuSaos mizania kompiuteruli teqnikisa da ricxviTi meTodebis 
gamoyenebiT Teoriulad modelirebuli iqnes md.mtkvarSi CaRvrili damabinZu-
rebeli nivTierebis gavrcelebis kinematika rogorc mdinaris mTel monakveTze 
saqarveloSi, aseve misi calkeul ubanze. samuSao ganixileba, rogorc sawyisi 
etapi momavali srulmasStabiani ekologiur-ekonomikur-informaciuli xasiaTis 
problemis gadawyvetis  gzaze. 

 

6.1.amocanis dasma 
saqarveloSi mdebareobs md.mtkvris mniSvnelovani nawili saqarTvelo-

TurqeTis saxelmwifo sazRvridan mingeCauris wyalsacavamde (513 km). mdinares 
saqarTvelos farglebSi uerTdeba 12 211 mcire da saSualo mdinare, rac iwvevs 
mdinaris hidrologiuri maxasiaTebeli parametrebis mniSvnelovan cvlilebas da 
pirvel rigSi, mdinaris wylis xarjis mniSvneloban zrdas [45]. Mmdinaris sigane 
mis saqarTveloSi mdebare nawilSi icvleba 6-40m-dan saqarTvelo-TurqeTis 
saxelmwifo sazRvris midamoebSi, 120-2000m-mde mingeCauris wyalsacavTan 
SesarTavis midamoebSi, mdinaris saSualo  siRrme icvleba  0.4 m-dan  10-mde. xolo 
dinebis saSualo maxasiaTebeli siCqare 0.1m/wm dan 1-2m/wm-mde.  

mdinareSi damabinZurebeli nivTierebis gavrcelebis maTematikuri modeli-
rebisTvis, md.mtkvari saqarTvelo-TurqeTis sazRvridan mingeCauris wyalsacavamde, 

[45]–is Sesabamisad, davyaviT  pirobiTad 10 erTgvarovan ubnad (nax. 12). 
 

 

nax. 12. Mmd. mtkvris pirobiT erTgvarovan ubnebad dayofis sqema.  

  

davuSviT, rom TiToeuli ubani warmoadgebs wrfiv arxs romlis farglebSi 
mdinaris maxasiaTebeli hidrologiuri parametrebi ucvlelia da maTi 

konkretuli mniSvneloba aRebulia [45]-dan (cxr. 22).  
gantoleba romelic aRwers minarevebis gavrcelebas mdinaris TiToeul 

ubanze Caiwereba Semdegi saxiT [46-47]:  
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sadac t droa; x, y da z dekartes kordinatTa sistemis RerZebia;  x RerZi 
mimarTulia mdinaris dinebis gaswvriv horizontalurad, y RerZi horizontalurad 
dinebis marTobulad;  z RerZi mimarTulia mdinaris fskeridan vertikalurad 

zeviT; indeqsi i md. mtkvris ubnis nomeria; iu   mdinaris dinebis siCqarea  i –ur 

ubanze; 0w  – damabinZurebeli ingredientis daleqvis siCqarea; 
x  , y   da z  

turbulenturi siblantis kinematikuri koeficientebia x, y da z RerZebis gaswvriv, 

Sesabamisad;  
iC  - damabinZurebeli nivTierebis koncentraciaa mdinaris i - ur 

ubanze;  damabinZurebeli nivTierebis qimiuri gardaqmnis siCqarea.  

(1) gantolebis ricxviTi integrirebisaTvis viRebT Semdeg sawyis da 
sasazRvro pirobebs: 

   )z,y,x,0(CC ii = ,                   roca t = 0 ; 

  
 1  ≠i  if  ,   )0,U×H×Y/(0,U×H×Y×)z ,y,X ,t(C

        1=i  if    , )z,y,0 ,t(C
=C

1i1i1ii1i1i1i1i

1

i ,   roca  x = 0,    

  )(tCC si =  кщсф (чбнбя) sΩ∈ б tt Ω∈t  б         0
x

Ci =



б      როცა ч = Чшж                  (2) 

    0=




y

Ci   da  0=




z

Ci ,      roca y = 0, daYYi  z = 0, Hi, Sesabamisad, 

სადაც 
i  aris damabinZurebeli nivTierebis mdibnareSi CaSvebis area mis i-

ur ubanze; Xi, Yi da Hi – i-uri ubnis sazRvrebis koordinatebia x, y da z RerZebis 

gawvriv, Sesabamisad; sΩ - mdinareSi damabinZurebeli nivTierebis CaSvebis area; 
t  -

damabinZuribeli nivTierebis mdinareSi CaSvebis droiTi intervalia; )t(Cs
 

CaSvebis wertilSi damabinZurebeli nivTierebis koncentraciaa.   
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cxrili 19.   Mmd. mtkvris ubnebis zogierTi hidrologiuri maxasiaთebeli 
                            parametrebis ZiriTadi mniSvnelobebi 
 
  
ubnis  
No  (i) 

Uubnis 
dasaxeleba 

sigrZe 

Xi 

(km) 

sigane 

Yi 

(m) 

siRrme 

Hi 

(m) 

Ddinebis 

siCqare 0

iu  

(m/wm) 

1 
saq.sax.სazRvari- 
md. faravani 

27 40 1.0 1.1 

2 
md. faravani- 
sof. minaZe 42 45 1.2 0.9 

3 
sof. minaZe- 
sof. awyuri 

20 35 1.2 1.2 

4 
sof. awyuri- 
sof. qviSxeTi 

47 40 1.3 1.2 

5 
sof. qviSxeTi- 
q. gori 61 75 1.2 1.2 

6 
q. gori - 
sof. Zegvi 51 85 1.0 1.5 

7 
sof. Zegvi - 
sof. soRanluRi 

39 80 1.5 1.5 

8 
sof. soRanluRi -
sof. poili 

94 90 1.6 1.4 

9 
sof. poili - 
md. ZegamCai 70 95 1.8 1.3 

10 
md. ZegamCai -მინგ. 

wyalsacავი 
62 100 2.0 1.2 

 
 

(1) gantolebis ricxviTi integrireba (2) sawyisi da sasazRvro pirobebiT 
xorcieldeba krankl-nikolsonis sqemiTa da koordinatebisa da procesebis 
mixedviT gaxleCis meTodis gamoyenebiT [48].  
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sadac operatorebi gamoisaxebian Semdegi formulebiT:             

)CC2C(
x

)CUCU_CU(
x2

1
m,l,1k  im,l,k  im,l,1k  i2

x

m,l,1k  im,l,k  i
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+
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− +−



−−


= ,

)CC2C(
y
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m,1l,k  im,l,k  im,1l,k  i2

y

y −+
+−




−= ,        

     
)C2C C(

z
)CWCW_CW(

z2

1
1m,l,k  im,l,k  i1m,l,k  i2

z

1m,l,k  im,l,k  i

0

1m,l,k  iz −+−

+

+

− +−



−−


= ,        (4) 

    )uu(5.0U ml,k,  i  ml,k,  i +=− , ml,k,  i

0 uU = , )uu(5.0U ml,k,  iml,k,   i −=+ , 

        )ww(5.0W 00 +=−    0

0 wW =    )ww(5.0W 00 −=+

.
  

               ;K ,1K ..., 2, 1,k iii −=  L; ,1L,...,1 ,l −=  M 1,-M ..., ,1 ,0=m . 

                            

(2) sawyis da sasazRvro pirobebis sasrul sxvaobian analogebs aqvT saxe:  
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sadac j- droiTi bijis nomeria; k, l da m – sivrciTi badis kvanZebia x, y da z 
RerZebze, Sesabamisad; 

yx
 ,  da 

z  sasrul sxvaobiTi operatorebi arian; y  ,x   

da z ; L ,Ki Kda M - sivrciTi badis bijebi da baduri wertilebis 

raodenobebia x, y  da z RerZebze;  - droiTi bijia.  

ricxviTi bade Sedgeba 11) ,11K(  ,i  baduri wertilebisagan.Bbadis sivrciTi 

bijebi x, y da z RerZebis gaswvriv tolia x = 1000m (Ni = Xi /100), 11/Yy i=  da 

11/Hz i= -is, Sesabamisad.  

algebruli gantoleba sistema (3) amocanas (1) aproqsimirebs meore rigis 
sizustiT dros mixedviT, sivrculi koordinatebis mixedviT – pirveli rigis 
sizustiT. amasTan, sqema absoluturad mdgradi da monotonuria.D  

amocanis Tvlis programa Sedgenilia ,,Visual Fortran” kompiuterul enaze 
personaluri kompiuterisaTvis da Catarebulia ricxviTi eqsperimentebis cikli. 
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maTi saSualebiT gamokvleulia mdinare mtkvarSi damabinZurebeli nivTierebebis 
gavrcelebis Taviseburebebi.  

dadgenilia, rom turbulenturi difuzia TamaSobs metad mniSvnelovan 
rols mdinaris dinamikasa da ekologiur  procesebis ganviTarebaSi. amitom, 
mdinareTa turbulenturi difuziis koeficientebis gansasazRvravrisTvis 
Catarebulia mravalricxovani gamokvlevebi [49-50]. md.mtkvris SemTxvevaSi 
turbulenturi difuziis koeficientebis ricxviTi mniSvnelobebi gansazRvruli 
ar aris. Aamitom,G naSrom [50]-ze dayrdnobiT turbulenturi difuziis 
koeficientebisTvis aviReT Semdegi mniSvnelobebi: mTagorian teritoriaze mdebare 

ubnebisaTvis (ub.1-4) – 4
x 10×4.6×5=μ  m/wm2; 3

zy 1057.55 −== m2/wm da vake 

teritoriaze mdebare ubnebisaTvis (ub. 5-10) – 4

x 104.6 −=  m/wm; 
3

zy 10×57.5=μ=μ m/wm2.
  

mdinaris kalapotis wertilebSi dinebis siCqaris mniSvnelobebi 
ganvsazvzRvreT [50]-Si mocemuli sqemis analogiurad (nax.13) Semdegi formuliT:  

)z/H π)sin(0.5y/Y πsin(*1.5U=z)y,(x, U ii0 i,i .
 
aq 0 i,U  md.mtkvris i-ur ubanSi dinebis 

saSualo maxasiaTebeli siCqarea. 

 
 
 

6.2. ricxviTi eqsperimentebis Sedegebi 
 

6.2.1. mdinaris ubnis lokaluri dabinZurebis gamokleva mudmivi wyarodan 
CaRvrili pasiuri damabinZurebeli nivTierebiT 

Catarebuli iqna ricxviTi eqsperimentebis seria, romelTa saSualebiT 

gamorkveuli iqna pasiuri ( 0= ) damabinZurebeli nivTierebis gavrceleba  sawyiss 
etapze – CaSvebidan srul ganzavebade. ricxviTi eqsperimentisaTvis SerCeuli iqna 
ori erTmaneTisagan gansxvavebuli # 1 da # 6 ubnebi. ricxviTi eqsperimentSi 

nivTierebis CaSveba xorcieldeba #1 ubanzeE uwyvetad ricxviTi badis sΩ  { k = 7, l 

= 1,2;  m = 8, 9, 10} areSi. CaSvebis wertilebSi nivTierebis koncentracia aris mudmi 

da udris 100 pirobiT erTeuls (p.e.). mdinaris dinebis gaswvriv biji udris x = 
30 m an 1 km amocanis konkretuli miznis Sesabamisad. droiTi biji tolia 6 wm-is. 
gamoTvlebiT miRebuli Sedegebi naCvenebia nax. 14-17 
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Nnax. 13. Dmdinaris dinebis siCqarisa da dabinZurebis CaRvris sqema 

 nax. 14-dan Cans, rom damabinZurebeli nivTiereba gadaitaneba ori meqanizmiT 
– adveqciiT da turbulenturi difuziiT. adveqciuri gadatana gacilebiT 
intensiuria turbulenturTan SedarebiT.Aamitom mdinaris gaswvriv nivTiereba 
gadatanilia gacilebiT met manZilze vidre dinebis marTobulad. konkretulad, 
mdinaris zedapirze (z=H) nivTierebis CaSvebidan t=10 wuTisaTvis dinebis 
mimarTulebiT dabinZureba gavrcelebulia wyarodan daaxloebiT 700m manZilze. 
dinebis gardigardmo da siRrmeSi nivTierebis gadatana mxolod turbulenturi 
difuziiT. difuziuri gadatanis siCqare gacilebiT naklebia adveqtiurze.Aamitom 
t=10 wT-Tvis damabinZurebeli nivTiereba gavrcelebulia kalapotis 0.8 siganis 
areSi (36 m) da mTel siRrmeze.  

CaSvebis wertilebSi koncentracia mdinaris siRrmeSi TandaTanobiT 

mcirdeba (nax.15). napiris mimdebared mdinaris zedapirze ≈C1 100 p.e., naxevar 

siRrmeze ≈C1  85(p.e)  da fskeris midamoebSi (z = 0.1H) ≈C1 75 (p.e). wyaros gaswvriv 

da dinebis mimarTulebiT misgan 120 da 240 metris moSorebiT koncentraciis 
mniSvnelobebi mdinaris mTel siRrmeze erTnairia. mdinaris SuagulSi wyaros 
mimdebared koncentracia minimaluria da TandaTanobiT izrdeba wyarodan dinebis 
gaswvriv daSorebisas.  

 mdinaris zedapirze  t=20 da 40 wT-Tvis  dabinZurebis fronti 
gadadgilebulia wyardan daaxloebiT 1.3km da 2.7km manZilebze, Sesabamisad. 
amasTan, damabinZurbeli nivTierebaukve gavrcelebulia mdinaris mTel siganeze 
Tanac ise, rom nivTierebis ZiriTadi nawili koncentrirebulia CaSvebis wyaros 
mimdebare napiris gaswvriv.  
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nax.14. pasiuri damabinZurebeli nivTierebis koncentraciis C1  (p.e.) gamoTvlebiT 
miRebuli mniSvnelobebis ganawileba wylis zedapirze  (z = H), naxevar 
siRrmeze (z=H/2) da fskeris maxloblad (z=0.1 H) md. mtkvris # 1 monakveTze  
saq. saxelmwifo sazRvari - md. faravani CaSvebidan t=10, 20 da 40 wT-is 
Semdeg. (badis biji mdinaris gaswvriv x = 30 m). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 15. koncentraciis  siRrmuli ganawileba dinebis gaswvriv napiris midebared 
(a) da mdinaris SuagulSi (b) CaSvebis wertilSi (epiurebi 1),  wertilidan 
120 m (epiurebi 2) da 240 m (epiurebi 3) manZilze roca t = 10 wT.  

 nax.16-ze naCvenebia #1 ubanze mdinaris zedapirze H)y  x,,t(C1  koncentra-

ciebis ganawileba t  = 1, 2, 5, 15 da 20 sT-Tvis. naxazidan Cans, rom nivTierebis 
CaSvebidan dawyebuli pirveli saaTebis ganmavlobaSi damabinZurebeli nivTiereba 
vrceldeba  md. mtkvris saq. saxelmwifo sazRvari - md. faravanis ubnis farglebSi 
da t = 3 saaTisaTvis misi fronti aRwevs #2 ubnis dasawyiss. drois Semdgom 
momentebSi #1 ubanSi koncebntraciis sidide TandaTanobiT izrdeba t=17 sT-Tvis 

t = 10 min; z = H.

t = 10 min; z = H/2.

t = 10 min; z = H/10.

t = 20 min; z = H.

t = 20 min; z = H/2.

t = 20 min; z = H/10.
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#1 ubanSi myardeba koncentraciis kvazistatikuri ganawileba. drois am 
momentisaTvisaTvis #1 ubnis boloSi mdinaris mTels ganikveTze damabinZurebeli 
nivTierebis koncentracia mudmivia drosa da sivrceSi. drois Sendgomi 
momentebisaTvis dabinZureba rogorc erTgvarovani masa vrceldeba mdinaris 
dinebis mimarTulebiT. roca t=20 sT damabinZurebeli nivTierebis masa mTlianad 
gavrcelebulia md. mtkvris #2 ubanSi (faravani-sof. minaZe) da Sesulia #3 ubanSi 
(sof. awyuri-sof. qviSxeTi). drois Semdgom momentebSi damabinZurebeli nivTiereba 
vrceldeba analogiurad – im ubnenSi sadac damyarebulia nivTierebis 
kvazistacionaluri  ganawileba koncentracia ucvleli rCeba.Kkoncentraciiis 
mniSvnelobebi izrdebian mxolod im ubnebSi sadac xdeba dabinZurebis frontis 
SemoRweva. nax.17 mocemulia nivTierebis koncentraciebis epiurebi mdinaris 10 
ubanze kvazistacionaruli ganawilebis damyarebis momentisaTvis t=307sT. rogorc 
naxazidan Cans koncentraciis mniSvneloba dinebis gaswvriv mkvetrad mcirdeba 
mxolod #1 ubanis maxloblad, daaxloebiT 8-10 km monakveTze. danarCen ubnebze 
koncentraciis mniSvneloba mudmivia da mcirdeba mdinaris gaswvriv erTi ubnidan 
meoreze gadasvlisas. aRniSnuli efeqti gamowveulia imiT, rom 

 

 

 

 

 

 

 

 

 

 

ნax. 16. pasiuri damabinZurebeli nivTierebis koncentraciis mniSvnelobebi wylis 
zedapirze (z=H)  md. mtkvris monakveTze  saqarTvelos saxelmwifo sazRvari 
- md. faravani C1  (pe) CaSvebidan:  1) t=1, 2, 5, 15 da 20sT ( x = 30 m) da 

monakveTze md.aravani - sof.minaZe C2   (pe) da t=20sT ( x =1km).  
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nax. 17. koncentraciis mniSvnelobebi wylis zedapirze (z=H) md.mtkvris 10 
monakveTze Ci (p.e.) kvazistacionaluri mdgomareobis damyarebis momentSi 
CaSvebidan t=sT. cifrebiT 1-10 miTiTebulia mdinare mtkvris monakveTebi. 

 

mdinareSi sufTa Senakadebis Cadineba iwvevs wylis nakadis zrdasa da koncen-
traciis Semcirebas, Sesabamisad.Kkoncentraciis sidide gansakuTrebiT mcirdeba 
sof. awyuri - qviSxeTis, da qviSxeTi - q.goris da sof.Zegvi - sof.soRanluRis 
ubnebze. Aam ubnebze koncentraciis Semcireba gamiwveulia md.mtkvarSi mdinareebis 
gujareTis wylis, liaxvis, aragvisa da sxva mcire mdinareebis CadinebiT. maTi 
Cadineba iwvevs dabinZurebuli wylis sufTa Senakadebis wylebiT ganzavebasa da 
koncentraciis mkveTr Semcirebas.  

cxrl 20-Si naCvenebia mdinaris calkeul ubnebSi damabinZurebeli nivTie-
rebis  Semosvlis tmin da koncentraciis maqsimaluri mniSvelobis miRwevis droebi 
tmax. cxrilidan Cans, rom saqarTvelo-TurqeTis sazRvarTan mudmivi damabinZu-
rebeli wyaros arsebobis SemTxvevaSi, damabinZurebeli nivTiereba saqarTvelo-
azerbaijanis sazRvars miaRwevs daaxloebiT t=74.7 saaTSi, xolo mingeCauris 
wyalsacavs t =117.1  saaTSi. amave punqtebSi maqsimaluri koncentraciebi damyardeba 
dabinZurebis dafiqsirebidan t=247.7 da  t=307.0 saaTebSi. cxrili iZleva saSualebas 
ganisazRvros droebi romelic sWirdeba nivTierebas imisaTvis, rom gaiaros 
mdinaris ubani da damyardes stacionaluri mniSvneloba. 

 
 

cxrili 20. md.mtkvris calkeul ubnebamde damabinZurebeli nivTierebis miRwevis 
da mudmivi     koncentraciis damyarebis droebi. 

ubnis # 1 2 3 4 5 6 7 8 9 10 

tmin (sT) 0 6.2 17.8 23.4 37.1 53.7 65.8 74.7 98.1 117.1 

tmax (sT) 83.3 91.0 103.3 122.1 178.6 196.8 210.7 247.7 277.6 307.0 
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nax. 18 pasiuri damabinZurebeli nivTierebis koncentraciis mniSvnelobebi wylis 
zedapirze (z=H)  md.mtkvris monakveTze  q.gori - sof.Zegvi C6 (p.e.) CaSvebidan:  
1) t =10, 20, 40wT, 1 da 2sT (biji x = 30. 

 

  

 

 

 

 

 

 

 

 

 

nax. 19. pasiuri damabinZurebeli nivTierebis koncentraciis mniSvnelobebi wylis 
zedapirze (z=H)  md.mtkvris monakveTebze 6, 7, 8  (q.gori - sof.Zegvi; 

        sof.Zegvi - sof.soRanluRi; sof.soRanluRi - sof. poili) C6  , C7, C8 (p.e.) 

        CaSvebidan:  1)  t =5, 10, 15, 20 da 25 sT (biji x = 1 km). 
 

naxazebze. 18 da 19 mocemuli arian mdinare mtkvris dabinZurebis suraTebi 
rodesac dabinZurebis mudmivi wyaro moTavsebulia #6 ubnis (q.gori - sof.Zegvi) 
dasawyisSi. naxazebidan Cans, rom damabinZurebeli nivTiereba vrceldeba mdinareSi 
Tvisebrivad iseve rogorc aRwerili iyo zeviT.  aris mxolod raodenobrivi 
gansxvaveba. vinaidan ubnebi 6, 7, da 8 mdebareoben qarTlis vakis teritoriaze, am 
ubnenbSi mdinaris kalapotis xorklianoba naklebia vidre mTagorian 
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teritoriaze. Sesabamisad, turbulentobis koeficientebis mniSvnelobebi vake 
teritoriaze Cvens mier aRebulia  5-jer naklebi, vidre maTi mniSvnelobebi 
mTagorian teritoriaze. aRniSnulma gansxvavebam gamoiwvia nivTierebis ganzavebis 
intensivobis Semcireba da gazarda is manZili romelzedac xdeba nivTierebis 
gavrceleba mTeli kalapotis siganeze. 

6.2.2. mdinaris dabinZurebis gamokleva wyarodan pasiuri nivTierebis mokle 
peroidis ganmavlobaSi ganxorcielebuli CaRvris SemTxvevaSi 

 md.mtkvarSi damabinZurebeli nivTierebis gavrcelebis kanozomierbis 
gamokvlevis mizniT modelirebulia  pasiuri nivTierebis gavrceleba, romelic #1 
ubanSi iRvreba mxolod 6sT-is ganmavlobaSi da Semdeg CaRvra wydeba. nax.20 
naCvenebia nivTierebis gavrcelebis suraTi CaRvris Sewyvetidan 25sT-mde.  nax.20-
dan Cans, rom CaRvris dawyebidan mis Sewyvetamde (6sT) damabinZurebeli nivTiereba 
gavrcelebuli mTel pirvel ubanze da gadasulia meore ubnis 10-12km-ian 
monakveTze. nivTierebis koncentracia maqsimaluria wyaros midamoebSi da 
mcirdeba misgan daSorebiT dinebis mimarTulebiT. CaRvris wertilis midamoebSi 
CaRvris Sewyvetis Sedeg koncentracia TandaTanobiT mcirdeba, damabinZurebeli 
nivTiereba da misi maqsimaluri mniSvnelobebis zona TandaTanobiT gadadgildeba 
dinebis mimarTulebiT. roca t=10sT mdinaris wyali dabinZurebulia mdinaris 
daaxloebiT 50km monakveTze. drois Semdgomi momentebisaTvis t=25, 20sT da a.S. 
nivTiereba, rogorc erTiani masa gadadgildeba dinebis mimarTulebiT da 
dabinZurebuli monakveTis sigrZe izrdeba. roca t=20sT dabinZurebulia mdinaris 
daaxloebiT 75km-iani monakveTi. amave dros xdeba wylis gasufTaveba dabinZurebis 
CaRvris midamoebSi da mTel #1 monakveTSi.  
    roca t=80sT damabinZurebeli nivTiereba gamotanilia mdinaris #1-4 
monakveTebidan  (C1-4=0)  da is gadatanilia #5, 6, 7 da 8 monakveTebSi (nax.21). 

dabinZurebis zona Seadgens mdinaris daaxloebiT 140km-ian monakveTs: sof.qviSxeTi 

- q.goris Sua nawilidan  sof.soRanluRi - sof.poilis dasawisamde. 
damabinZurebeli nivTierebis gavrcelebam did sivrceSi gamoiwvia nivTierebis 
ganzaveba da koncentraciis Semcireba. maqsimaluri koncentracia Seadgens 
mxolod 2.3 p.e. da is miRebulia q.gori - sof.Zegvis Sua nawilSi. 
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Nnax.20. pasiuri damabinZurebeli nivTierebis koncentraciis mniSvnelobebi wylis 
zedapirze (z=H)  md.mtkvris monakveTebze arastacionaluri CaRvris 

SemTxvevaSi. (biji x = 1 km). 

 

 

 

 

 

 

 

 

 

 

 

 

nax.21. koncentraciis mniSvnelobebi Ci  (p.e.) wylis zedapirze (z=H)  md.mtkvris #5-8  
monakveTebSi roca t=80 sT.  

 

 

 

 

 

 

 

 

 

ნაx.22. koncentraciis mniSvnelobebi Ci  (p.e.) wylis zedapirze (z=H)  md.mtkvris #8-10  
monakveTebSi roca t=130sT.  
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nax.23. koncentraciis mniSvnelobebi Ci  (p.e.) wylis zedapirze (z=H)  md.mtkvris #8-10  
monakveTebSi roca t=150sT.  

 

 

 

 

 

 

 

 

 

nax. 24. koncentraciis mniSvnelobebi Ci  (p.e.) wylis zedapirze (z = H)  md. mtkvris # 
10  monakveTSi roca t=165sT.  

nax.22-24-dan Cans, rom t=80sT-dan dawyebuli damabinZurebeli nivTiereba 
Semodis mdinaris@#8 ubanSi (sof.soRanluRi - sof.poili), Semdgom misi 
koncentracia TandaTanobiT izrdeba, t=125 saaTisaTvis aRwevs maqsimalur 
mniSvnelobas (0.7 p.e.) da drois Semdgom mometanebSi iwyebs klebas. roca t=150sT 
damabinZurebeli nivTiereba gadis #8 ubanidan da misi koncentracia 
TandaTanobiT uaxlovdeba 0–s. analogiurad mimdinareobs damabinZurebeli 

nivTierebis gadatana  #9 da #10 ubnebSi. sabolood, roca t=165sT nivTierebis 
mcire raodenobaa darCenili mingeCauris wyalsacavis mimdebare 50km monakveTSi. iq 
kocentracis maqsimaluri mniSvneloba 500-jer naklebia CaRvris wertilSi 
arsebul koncentraciasTan da TandaTanobiT kidev ufro mcirdeba. ganoTvlebma 
aCvenes, rom amis Semdeg kidev daaxloebiT 10sT-ia saWiro imisaTvis, rom 
damabinZurebeli nivTiereba mTlianad gavides modelirebis aredan da gadavides 
mingeCauris wyalsacavSi.   
 mokleperiodiani CaRvrebis SemTxvevebSi koncentraciis maqsimaluri mniSvne-
lobebi mdinaris calkeul wertilebSi miT ufro naklebia, rac ufro metadaa 
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daSorebuli es wertilebi CaRvris wertils. aRniSnuli efeqti gamowveulia 
damabinZurebeli nivTierebis gaSliT da ganzavebiT mdinaris gaswvriv. 
 
 
6.2.3.  Mmd. mtkvaris dabinZurebis gamokleva q. Tbilis midamoebSi navTobis 

CaRvris SemTxvevaSi 

nax.25-ze naCvenbia navTobproduqtebis gavrceleba da misi koncentracia t=1, 
10, 30wT-isa da 1 saaTis Semdeg. rogorc naxazidan Cans, damabinZurebeli 
ingredientis koncentracia pirveli 10 wT-is ganmavlobaSi lokalizirebulia 
mdinaris 400-metrian monakveTze da misi siganis naxevarze. koncentracia 
maqsimaluria CaRvris wertilis midamoebSi da TandaTanobiT mcirdeba misgan 
gaSorebiT. 30wT-is Semdeg navTobproduqti vrceldeba mdinaris mTel siganeze 
CaRvris wertilidan daaxloebiT  700m manZilze daSorebiT da Semdgom is ukve 
efineba mdinaris mTel zedapirs zemoT miTiTebuli manZilidan dinebis 
mimarTulebiT. 

 

  

 

 

 

 

 

  

 

 

nax. 25. navTobproduqtebis koncentraciis C (g/m3) ganawileba mdinaris zedapirze 
roca  t=1, 10, 30 wT da 60wT-s.Hhorizontaluri bijebi xΔ =20 m; yΔ = 10 m 

Tvisobrivad analogiuri sivrculi ganawilebaa miRebuli mdinaris fskeris 
siaxloes (nax.26), mxolod imGgansxvavebiT, rom CaRvris wertilidan moSorebiT 
fskeris siaxloves koncentraciis mniSvneloba daaxloebiT mesamedia im 
mniSvnelobisa, romelic mas aqvs wylis zedapirze Sesabamis wertilSi.  

miRebuli Sedegi miuTiTebs imas, rom miuxedavad navTobproduqtebis 
naklebi simkvrivisa, vertikaluri turbulenturi aRreva iwvevs mdinaris wylis 
navTobproduqtebiT dabinZurebas siRrmeSi. aRniSnuli eTanxmeba im mosazrebas, 
rom vertikaluri turbulentoba TamaSobs mniSvnelovan rols wylis obieqtebis 
dabinZurbisa da damabinZurebeli ingredientebis sivrculi ganawilebis procesSi.   
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nax.26. navTobproduqtebis koncentraciis C (g/m3) ganawileba mdinaris siRrmeSi 
fskeridan  30sm simaRleze roca t=1, 10 , 30wT da 60wT-s.  

 
   

 

6.2.4. Mmd. mtkvrSi amoniumis ionis ( +

4NH ) gavrcelebis ricxviTi modlireba 

da dabinZurebis gamokvleva 

Aamoniumis ioni aris mdinare mtkvris erTerTi mniSvnelovani damabinZure-
beli ingredienti. Mmd.mtkvris saqarTvelos monakveTSi is mdinareSi SeiZleba 
moxvedes sayfacxovrebo da sasoflo-sameurneo warmoSobis fekaluri wylebis 

saSualebiT. vinaidan, mdinaris auzSi aris ganlagebuli +

4NH -is gamomoyofi 

msxvili samrewvelo obieqtebi, mravalricxovani mesaqonleobis fermebi da 
mecxoveleobis kompleqsebi, amitom sasoflo-sameurneo warmoebis gavlena 
amoniumis ioniT mdinaris dabinZurebaSi, pirvel miaxloebaSi, SeiZleba 
ugulyofili iyos. Sesabamisad, md.mtkvris auzSi amoniumis ionis ZiriTad 
wyaroebad SeiZleba CaiTvalos mis napirebze ganlagebuli qalaqebis fekaluri 
Canadeni wylebi.  
 saqarTvelos qalaqebis fekalur wylebSi amoniumis koncentraciis 
naturuli gazomvebiT miRebuli saimedo monacemis moZieba dReisaTvis SeuZle-
belia. Aamitom, md.mtkvris wyalis amoniumis ioniT dabinZurebis ricxviTi modeli-
rebisTvis SeiZleba gamoviyenoT zogadi Sefasebebi. 
  GgamokvlevebiT dadgenilia, rom Tanamedrove qalaqis mcxovrebi 1 suli mosaxle 

dRe-RameSi saSualod gamoyofs 7-8g +

4NH -s [50], da 1l sayofacxovrebo fekaluri 

wylebi Seicaven 10mg-mde anoniumis ions [32]. maSin, md.mtkvris napirganlagebuli 

saqarTvelos qalaqebis fekaluri wylebiT md.mtkvarSi 1wm-Si Setanili +

4NH -is 

raodenoba gamoiTvleba formuliT 
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243600

N7
Q




= GGg/wm, 

 
aq, Q aris CaRvris intensivoba, N – mcxovrebTa raodenoba. miRebuli Sedegebi 
moyvanilia cxril 65-Si. 

 

cxrili 21. saqarTvelos qalaebidan md.mtkvarSi CaRvrili amoniumis ionis 
intensivoba (g/wm)   

# 1 2 3 4 5 6 

qalaqi borjomi xaSuri gori MmcxeTa Tbilisi rusTavi 

mosaxleoba 
(aTasi) 

14.4 28.5 46.7 7.7 1 200.0 122.0 

+

4NH  Canadeni 

(g/wm) 
1.17 2.31 3.78 0.62 97.20 9.88 

 

modelirebisaTvis saWiro amoniumis ionis fonuri mniSvnelobad miRebuli iqna 
saqarTvelos garemos erovnuli saagentos monacemi saqarTvelo-TurqeTis 
saxelmwifo sazRvris maxloblad naturuli gazomvebiT gansazRvruli amoniumis 
ionis koncentraciis sidide  C1,0 = 0.4 mg/l. 

 nax.25-27-ze naCvenebia modelirebiT miRebuli koncentraciebis mniSvnelobebi 
md. mtkvris saqarTvelis monakveTebSi. Nnax.27-dan Cans, rom  

 

 
 
 

 

 

 

 

 

 

 

nax. 27. amoniumis ionis koncentraciis ganawileba md.mtkvarSi sof.awyuridan sof. 
Zegvamde. 
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nax.28. amoniumis ionis koncentraciis ganawileba md.mtkvarSio sof.Zegvidan minge-
Cauris wyalsacavamde. 

 

qalaqebis borjomis, xaSurisa da goris gavleniT amoniumis Semcveloba, 
mdinare mtkvarSi Camdinare SenakadebSi ganzavebis gaTvaliswinebiT, izrdeba 0.054 
mg/l–iT. Kkoncentraciis gansakuTrebiT didi sididiT gazrda miRebulia 
uSualod dabinZurebis CaSvebis wertilebidan 3-5km-is manZilze. gansakuTrebiT 

didia q.Tbilisis wvlili md.mtkvaris +

4NH -iT dabinZurebaSi (nax.28).Qq.Tbilisis 

Canadenebi iwveven md. mtkvarSi amoniumis Semcvelobis gazrdas misi sruli 

ganzavebis Semdeg   C i = 0.5mg/l–iT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 29. amoniumis ionis koncentraciis ganawileba md. mtkvris saqarTvelos 
monakveTSi. 
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 cxrili 22. md.mtkvris punqtebSi amoniumis ionis koncentraciis (mg/l) labora-
toriuli gazomvis monacemebi 

 
 

mniSvnelovnad naklebia q.rusTaviT gamowveuli koncentraciis nazrdi  C i = 
0.15 mg/l. rac Seexeba q.mcxeTis wvlils mdinaris dabinZurebaSi is umniSvneloa, 
radgan, md aragvis Canadenebis gamo xdeba koncentraciis mkveTri Semcireba (nax. 
28).  

 cxril 22-Si mocemulia garemos erovnuli saagentos mier Catarebuli 
gazomvis Sedegebi. maTi SeadarebiT modelirebis SedegebTan SeiZleba davaskvnaT, 
rom modelirebiT miRebuli amoniumis ionis koncentraciis sidideebi axlosaa 
naturuli gazomvebiT miRebul saSualo mravalwliur sidideebTan. maT Soris 
gansxvaveba dasaSveb farglebSia. aseve  tanxvedraSia koncentraciebis zrdis 
tendencia mdinaris dinebis gaswvriv. gansxvaveba modelirebiT miRebul 
koncentraciebis ricxviT mniSvnelobebsa da 2013 wlis agvistosa da seqtembris 
TveebSi dakvirvebul koncentraciebs Soris. gansxvavebebi gamowveuli arian imiT, 
rom ricxviTi modelirebisas gamoyenebuli iyo hidrologiuri parametrebis 
saSualo maxasiaTebeli sidideebi. Ee.i. modelirebisas iTvleba saSualo 
maxasiaTebeli koncentraca da ara prognostikuli, konkretul koncentraciis 
saSualo dRiuri mniSvneloba. 

 
 

7. xarisxis  integraluri maCveneblebis (xarisxis indeqsebis) meSveobiT, 
md.mtkvris da misi zogierTi Senakadis  xarisxis klasifikaciis miniWeba.   
 
   evrokavSiris qveynebis wylis CarCo direqtivebis (2000/60/EC) rekomendaciis  
mixedviT md.mtkvris da misi zogierTi Senakadis klasifikaciis miniWebis 
TvalsazrisiT,TviToeuli maTganis mimarT gamoangariSebul iqna e.w. wylis dabin-
Zurebis indeqsi (S) aranakleb 6 an 7 hidroqimiuri maCvenebelis (indikatoris) 

gamoyenebiT. dabinZurebis indeqsi gamoთვლილ იქნა Semdegi gantolebiT:  

 

                                             

SerCeuli indikatorebis nusxa mocemulia cxrilSi 23-24. 

 

 

TariRi borjomi gori zahesi Tbilisi rusTavi 

2007-2010 ww. saSualo 
mravalwliuri kon-
centracia 

0.490 0.520 0.530 0.580 0.880 

2013 w. agvisto 0,420 0,358 0,350 0,365 0,350 

2013 w. seqtemberi 0,482 0,513 0,474 1,019 0,715 
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ცხრ.23.  მდ.მტკვრის და მისი შენაკადებისთვის შერჩეული ინდიკატორები 
 

 

 

 

 

 

 

ცხრ.24.  მდ.ხრამისა და მდ.მაშავერასთვის  შერჩეული ინდიკატორები 
 

 

 

 

 

 

 

wylis xarisxis indikatorebis gamoTvla md. mtkvris TviToeuli segmentisTvis 

mimdinareobda Semdegnairad. 

 

 

 

 

 

 

 

 

indikatori zdk 

PH 7.5-8.5 

DO 4-6 
Jbm5 3 

NO2
- 1.1 

NO3
- 10 

NH4
+ 0.39 

NH3 0.05 

PO4
3- 3.5 

SO4
2- 500 

Cl- 350 

indikatori zdk 

PH 7.5-8.5 

DO 4-6 
Jbm5 3 

NO2
- 1.1 

NO3
- 10 

NH4
+ 0.39 

NH3 0.05 

Fe 0.3 

Zn 1 

Cu 1 
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analogiurad indeqsebis gamoTvla Sesrulebul iqna TviToeuli Cvens mier 

Seswavlili SenakadebisTvisac. Sedegad miviReT calkeuli mdinaresTvis wylis 

xarisxis klasifikaciis Semdegi Sefasebebi (cxr. 25-26) 

 

 

 

 

 

                               S = i=1  

 

1. xaTave - xerTvisi                             

𝑆 =

8.28pH

7.5
+

7.62Do
5

+
1.60

3
+

0.04NO 2
−

1.1
+

0.77NO 3
−

10
+

0.310NH 4+

0.39
+

0.014NH 3

0.05
 +

0.09PO 43−

3.5
 +

11.2SO4
500

 +
4.45CI−

350
10

= 

=
1.11 + 1.52 + 0.53 + 0.04 + 0.08 + 0.79 + 0.02 + 0.03 + 0.022 + 0.013

10
= 𝟎.𝟒𝟐  

 
2.xerTvisi - borjomi 

𝑆 =

8.3
7.5

+
7.60

5
+

1.68
3

+
0.05
1.1

+
0.85
10

+
0.710
0.39

+
0.010
0.05

 +
0.09
3.5

 +
13.2
500

 +
3.82

350
10

−= 
                    1.1.1+1.52+0.56+0.05+0.09+1.82+0.2+0.026 +0.026+0.011

10
= 𝟎.𝟓𝟒          

    
   3. borjomi - gori 

𝑆 =

8.36
7.5

+
8.57

5
+

1.98
3

+
0.04

1.1
+

0.90
10

+
0.844
0.39

+
0.009
0.05

 +
0.07
3.5

 +
15.1
500

 +
3.93
350

10
= 

                    1.12 + 1.72 + 0.66 + 0.04 + 0.09 + 2.15 + 0.18 + 0.02 + 0.03 + 0.01

10
= 𝟎,𝟔𝟏  

4.gori - zahesi  

𝑺 =
8.43

7.5
+

8.14

5
+

2.50

3
+

0.06

1.1
+

0.82

10
+

0.822

0.39
+

0.022

0.05
 +

0.131

3.5
 +

26.82

500
 +

4.85

350

10
−=

                   1.13+1.63+0.83+0.054+0.082+2.11+0.44+0.04+0.053+0.014

10
= 0.64          

5.zahesi - gaCiani 

𝑆 =

8.14
7.5

+
8.15

5
+

3.20
3

+
0.132

1.1
+

1.04
10

+
0.780
0.39

+
0.023
0.05

 +
0.261

3.5
 +

51.6
500

 +
6.4
350

10
= 

=
1.1 + 1.63 + 1.1 + 0.12 + 0.11 + 2.0 + 0.46 + 0.075 + 0.10 + 0.02

10
= 𝟎.𝟔𝟕  

6.gaCiani - rusTavi 
 

𝑆 =

8.16
7.5

+
8.45

5
+

3.32
3

+
0.210

1.1
+

1.21
10

+
0.862
0.39

+
0.015
0.05

 +
0.22
3.5

 +
63.0
500

 +
7.2
350

10
= 

=
1.1 + 1.7 + 1.1 + 0.2 + 0.12 + 02.2 + 0.3 + 0.06 + 0.13 + 0.021

10
= 𝟎.𝟕𝟎  
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cxr.25.  md.mtkvris segmentebisaTvis miniWebuli  წყლის xarisxis klasifikaciebi 
 

md.mtkvarი      
დაბინძურების 

ინდექსი 

წყლის ხარისხის 

კლასი 

saTave-xerTvisi 0.42 1 
xerTvisi-borjomi 0.54 1 

borjomi-gori 0.61 1 

gori-zahesi 0.64 1 

ზahesi-gaCiani 0.67 1 

gaCiani-rusTavi 0.70 1 

 

rogorc vxedavT (cxr.25) mdinare mtkvris wylis dabinZurebis indeqsebi 
dinebis mimarTulebis mixedviT matulobs (0.42–idan 0.70–mde) da Sesabamisad 
klasifikaciis mixedviT mdinaris yvela segmenti jdeba  wylis pirveli  klasis 
maCvenebelSi, Tumca gaCiani–rusTavis monakveTSi misi mniSvneloba uaxlovdeba  
erTs, rac Cveni azriT yuradsaRebia. 

 cxr. 26.  md.mtkvris zogierTi SenakadebisaTvis miniWebuli wylis xarisxis  
klasifikaciebi 

mdinare 
dabinZurebis 

indeqsi 

wylis 
xarisxis 
klasi 

feradi kodi 

maSavera  
(zeda kveTi)  

0.64 1 sufTa (mwvane)  

maSavera  
(qveda kveTi)  

2,18 3 
dabinZurebuli 
(narinjisferi)  

xrami (wT.xidi)  0.76 1 sufTa (mwvane)  

suramula (xaSuri)  1,30 2 mcired dabinZurebuli 
(yviTeli)  

liaxvi  
(zeda kveTi)  

1.66 2 mcired dabinZurebuli 
(yviTeli)  

ლiaxvi  
(qveda kveTi)  

0.82 1 sufTa (mwvane)  

alazani (Saqriani)  0.52 1 sufTa (mwvane)  

aragvi  0.47 1 sufTa (მწვანე)  
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Cvens mier, aseve miRebul iqna md.mtkvris da misi zogierTi Senakadis 
dabinZurebis indeqsebi gamoTvlili wlis Tbili da civi sezonebis  
monacemebidan. miRebuli mniSvnelobebi mocemulia cxrilSi 27. 

 

cxr. 27.  md.mtkvrisa da misi zogierTi Senakadebis xarisxis klasifikaciis 
cvalebadoba wlis sezonurobis mixedviT 

mdinare  sezoni 
dabinZurebis 

indeqsi 

წylis 
xarisxis 
klasi 

Fferadi kodi 

mtkvari  
(gaCiani-
rusTavi)  

gazafxuli 0.61 1 (mwvane) 

zafxuli 1.05 2 (yviTeli) 

ხrami  
(wiTeli xidi)  

gazafxuli 0.56 1 (mwvane) 

zafxuli 1.01 2 (yviTeli) 

suramula 
(xaSuri)  

gazafxuli 0.76 1 (mwvane) 

zafxuli 1.66 2 (yviTeli) 

 

SegviZlia vTqvaT, rom wyalmcirobis periodSi SedarebiT gadatvirTul  
monkveTebSi zogierTi mdinaris xarisxi uaresdeba (cxr.23). 
    ganxilul iqna zedapiruli wylebis xarisxis klasifikaciis miniWebis Cvens 
mier SerCeuli meTodi, md.mtkvris auzis magaliTze. dadgenil iqna is 
prioritetuli indikatorebi, romlebic Cveni azriT yvelaze ufro damaxasi-
aTebeli da misaRebia mocemuli mdinaris auzis wylis xarisxisa da Sesabamisad 
klasifikaciis miniWebisaTvis. aRmoCnda, rom md. mtkvris zogierTi Senakadis 
wylebi Seesabameba “dabinZurebulis” an “mcired dabinZurebulis” klass, rac 
TavisTavad damafiqrebelia, aseve gairkva, rom maTi dabinZurebis xarisxi 
garkveulwilad damokidebulia wlis sezonurobasTanac. 
                 Catarebuli gamokvlevis  Sedegad SegviZlia davaskvnaT, rom md.mtkvris da 
misi Senakadebis wylebis xarisxi uaresdeba maTi dinebis mimarTulebiT da es 
tendencia gamorCeulad Tavs iCens wyalmcirobis periodSi. md.mtkvris auzis 
zogierTi segmenti imyofeba fekaluri dabinZurebis qveS. identificirebulia md. 
mtkvris „sufTa“, „mcired dabinZurebuli“ da „dabinZurebuli“ Senakadebi. Segvi-
Zlia vTqvaT, rom saqarTvelos ZiriTadi transasazRvro mdinareebiis ekoqimiuri 
mdgomareoba dRes normis farglebSia, magram aucilebelia maTze anTropogenuri 
datvirTvis mkacri kontroli. 
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                       d a s k v n e b i 
 
1. Catarebuli kvlevebis Sedegad SeiZleba vTqvaT, rom md.mtkvris wyali 

mkveTrad gamoxatuli hidrokarbonatulia Ca+2-is SedarebiT maRali SemcvelobiT. 

2. Seswavlil ingredientTa (30) Semcvelobis da maTi statistikur monace-
mebTan Sedarebis mixedviT 2009-2012 wlebSi mdinare mtkvarze da mis Senakadebze 
samrewvelo anTropogenuli datvirTva mkveTrad ar aris gamoxatuli.  

3. md.mtkvris wylis fazaSi anTropogenuli datvirTviT gamowveul ingredi-
entTa saxiT SeiZleba gamovyoT azotis formebi (NO2

-, NO3
-, NH4

+), gansakuTrebiT 
amoniumis ionebi, romelTa Semcveloba wyalmcirobis periodSi wylis fazaSi 
aWarbebs Sesabamis zdk-s mniSvnelobas 5-10-jer. azotis formebis koncentraciebi 
mdinaris dinebis mimarTulebiT izrdeba da Tavis maqsimums aRwevs Tbilisi-
rusTavis regionSi. 

       4. Jbm-is koncentraciebi mkveTrad izrdeba wyalmcirobis periodSi (zdk-3 
mg/l) da md.mtkvris wylebSi misi Semcveloba meryeobs:  
                                                   0.82 – 2.90 mg/l gazafxuli. 

                                                   2.00 – 4.00 mg/l zafxuli. 

                                                   1.52 – 3.71 mg/l Semodgoma. 

5. md.mtkvris auzis wylebze didia sayofacxovrebo-komunaluri Camdinare 
wylebis gavlena, rac gamoxatulia Jbm5 da azotis formebis mkveTr zrdaSi. 
amdenad, Tuki qveyanaSi mowesrigdeba sayofacxovrebo-komunaluri Camdinare 
wylebis gamwmendi nagebobebi mdinareTa wylis xarisxi bevrad gaumjobesdeba. 

6. Senakadebidan aRsaniSnavia md.xramis mdgomareoba, romlis dabinZurebas 
mZime liTonebiT ganapirobebs md.kazreTula da maSavera. mZime liTonebis Semcve-
loba am regionSi gansakuTrebiT maRalia fskerul naleqebsa da niadagebSi. 
momavalSi mosalodnelia dabinZurebis arealis gazrda. 

7. maRalia md.suramulas  dabinZureba fekaluri wylebiT. misi dRevandeli 
mdgomareoba savalaloa. 

md.suramulas wylebSi – Jbm-is maqsimumi dafiqsirda 10,7 mg/l, am dros NH4
+-

is koncentracia toili iyo 10.1 mg/l, rac absolutur maqsimums Seadgens. 
8. md.lexuras wylebSi ar SeiniSneba biogenur elementTa maRali 

koncentraciebi, rac kidev erTxel adasturebs mosazrebas, rom aq ZiriTadi 
damaWuWyianebeli cementis qarxanaa.  

9. md.mtkvris auzis wylebSi SedarebiT maRalia Ca+2-is ionis koncentracia , 
magram aq anTropogenul datvirTvaze ver vilaparakebT, radgan amis mizezad 
migvaCnia md.mtkvris qveda welis mimdebare niadagebis mkveTrad gamoxatuli 
TabaSiruli (CaSO4

.2H2O) Sedgeniloba. am mosazrebas adasturebs wyaluxvobis 
periodSi aRebuli nimuSebis analizis Sedegebi, roca niadagidan gamorecxvis 
xarjze wylis fazaSi Ca+2-is ionis koncentracia mkveTrad izrdeba. 

10. mZime liTonebis koncentraciebis cvlileba wylis fazaSi monacemebis 
mixedviT sezonurobas ar eqvemdebareba. unda aRiniSnos mxolod, rom calkeul 
nimuSebSi, roca iyo Zlieri wyaldidoba da mdinareSi iyo momatebuli tivtiva 
natani, gazrdilia zogierTi liTonis (mag. rkinis, spilenZis) koncentraciebi, rac 
SeiZleba aixsnas wylis nakadebis aRreviT gamowveuli meoradi daWuWyianebiT. 
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aucilebelia avRniSnoT, rom md.mtkvris mier mZime liTonebis transportireba 
ZiriTadad xdeba Sewonili nawilakebis xarjze. 

11. mZime liTonebis koncentraciebis zrda mdinaris dinebis mimarTulebiT 
yvelaze mkveTrad gamosaxulia fskerul naleqebsa da niadagebis sinjebSi. 
gamonakliss warmoadgens manganumi da tyvia, romelTa Semcvelobebi stabilurad 
erTnairia rogorc dinebis mimarTulebiT, aseve hidrologiuri reJimis yvela 
fazaSi. amdenad wyaluxvobis periodSi roca xdeba fazaTa aRreva, fskeruli 
naleqebi da mdinaris mimdebare teritoriebis niadagebi faqtiurad ganapirobeben 
wylebis meorad daWuWyianebas. 

12. Catarebuli gamokvlevis  Sedegad SegviZlia davaskvnaT, rom md.mtkvris 
da misi Senakadebis wylebis xarisxi uaresdeba maTi dinebis mimarTulebiT da es 
tendencia gamorCeulad Tavs iCens wyalmcirobis periodSi. md.mtkvris auzis 
zogierTi segmenti imyofeba fekaluri dabinZurebis qveS. identificirebulia 
md.mtkvris „sufTa“, „mcired dabinZurebuli“ da „dabinZurebuli“ Senakadebi. Segvi-
Zlia vTqvaT, rom saqarTvelos ZiriTadi transasazRvro mdinareebiis ekoqimiuri 
mdgomareoba dRes normis farglebSia, magram aucilebelia maTze anTropogenuri 
datvirTvis mkacri kontroli 
       13. uwyvet garemoSi nivTierebis gadatana-difuziis arastacionaluri 

samganzomilebiani gantolebis gamoyenebiT damuSavebulia md. mtkvarSi 

moxvedrili damabinZurebeli nivTierebis gavrcelebis ricxviTi modeli da 

modelis integrirebis algoriTmi, ricxviTi sqema da kompiuteruli programa 

Sedgenilia kompiuterul enaze ,,Visual Fortran“. modeli iTvaliswinebs nivTierebis 

sedimentaciisa da gardaqnis procesebs. algoriTmi emyareba, krankl-nikolsonis, 

kordintebis da procesebis mixedviT gaxleCis  meTodebs da monotonur sqemas. 

modelSi mdinaris hidrodimnamikuri procesebis Sesabamisi parametrebis 

mniSvnelobebi cnobilia da isini warmoadgenen md. Mmtkvris saSualo maxasiaTebal 

sidesidideebs. amrigad modeli gaTvaliswinebulia imisaTvis, rom man pirvel 

miaxloebaSi aRweros damabinZurebeli nivtierebis gavrceleba md. mtkvarSi. 

        14. Catarebulia seria ricxviTi eqsperimebtebisa. am eqsperimentebis 

sasualebiT modelirebulia da Teoriulad Seiswavleba md.  mtkvarSi 

damabinzurebeli nivtierebis gavrcelebis Taviseburebebi. 

        15. gansazRvrulia is dro, romelic saWiroa imiTvis, rom damabinZurebelma 

nivTierebam miaRwios mdinareze ganlagebul punqtebs, ganvlos mdinaris 

sxvadasxva ubani, miaRwios saqarTvelo-azerbaijanis sazRvars da mingeCauris 

wyalsacavs. 

        16. gansazRvrulia damabinZurebeli nivTierebis CaRvris Semdeg nivTierebis 

koncentraciis mdinaris kalapotSi ganawilebis suraTi, koncentraciis cvlileba 

mdinaris erTi ubnidan meoreSi gadasvlisa da Cadinebul wylebSi misi ganzavebis 

Sedegad. 

        17. Sefasebulia mudmivi damabinZurebeli wyaros SemTxvevSi koncentraciis 

fardobiTi cvlileba  mdinaris 10 pirobiT ubanSi.Seswavlilia mokvlevadiani 

CaRvris SemTxvevaSi danabinZurebeli nivTierebis gavrcelebis zogadi,  

dabinZurebis frontis, maqsimaluri koncentraciis zonis gadadgilebis suraTebi 

da mdinaris dabinZurebisagan gasufTavebis procesis mimdinareoba. 
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M      18. modelirebuli da gaanalizirebulia md. mtkvarze ganlagebuli 

qalaqebis sakanalizacio sistemis CanadenebiT gamowveuli mdinaris wylis 

amoniumis ioniT dabinZurebis suraTi. Seswavlilia +

4NH koncentraciebi TiToeuli 

qalaqis sakanalizacio wylebis CaRvris wertilebSi, am wertilebis siaxloves da 

mdinaris saqartvelos monakveTze. naCvenebia TiToeuli qalaqis wvlili amoniumis 

ioniT md. Mtkvris srul dabinZurebaSi. 

M       19. modelirebis Sedegebi Sedarebulia laboratoriuli gazomvebis 

monacemebTan. naCvenebia, rom modelirebis Sedegebi raodenobrivad 

damakmayofilebel TanxmobaSia laboratoriuli gazomvebiT miRebul saSualo 

mravalwliur monacemeTan. Mmodelirebis Sedegebi gansxvavdeba calkeuli 

gazomvebisas miRebuli sidideebisagan. Ggansxvaveba ar scildeba dasaSveb zRvars. 

rac gamowveulia imiT, rom modelireba iyenebs mdinaris maxasiaTebel saSualo 

hidrologiur parametrebs da ara drois konkretul momentSi arsebul 

mniSvnelobebs. 

             20. miRebuli Sedegebi gmiCvenebs rom modeli pirvel miaxloebaSi 
Tvisebrivad sworad da raodenobrivad damakmayofilebeli sizustiT  aRwers md. 
Mmtkvaris saSuali dabinZurebis suraTs. Mmodeli iZleva saSualebas 
ganisazRvros dabinZurebis gavrcelebis maxasatebeli parametrebi. 

M        21.  miRebuli Sedegebze dayrdnobiT SeiZleba davaskvnaT, rom  mizanSewo-
nilia modelis Sedgomi ganviTareba. GganviTareba unda ganxorcieldes  dinebis 
siCqaris, kalopotis simrudis da Canadeni damabinZurebeli nivTierbebis droSi da 
sivrceSi cvlilebis gaTvaliswinebiT. 
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cxrili 1. md.mtkvari xerTvisidan wiTel xidamde 07-12.09.09   

# dasaxeleba 

mtkvari 

xerTvisi 

mtkvari 

borjomi 

suramula 

xaSuri 

mtkvari 

gori 

liaxvi 

gori 

lexura 

kaspi  

mtkvari 

zahesi  

1 gamWvirvaloba, sm 6 3 30 5 28 20 5 

2 pH 7.85 8.12 7.95 8.14 7.97 8.40 8.30 

3 temperatura,  0C 23.1 21.2 24.4 22.2 29.3 25.2 24.4 

4 

gaxsnili Jangbadi, 

mg/l 
5.70 5.40 4.78 9.90 9.43 8.51 6.27 

5 

eleqtrogamtaroba, 

sm/sm 
307.4 270.0 458.5 66.9 387.1 673.0 383.8 

6 

Jangva-aRdgeniTi 

potenciali, m/v 
190 180 305 260 260 290 280 

7 Jbm, mg/l 1.35 1.30 3.02 1.90 2.50 2.75 1.47 

8 sixiste, mg.eqv./l 1.65 1.70 3.00 2.50 2.70 3.17 2.40 

9 karbonati, mg/l 6.8 6.5 7.6 7.8 9.0 7.7 8.9 

10 

Jangbadis gajerebis 

xarisxi, % 
66.76 61.10 57.70 115.0 109.0 128.0 71.9 

11 nitritis azoti, mg/l 0.024 0.130 0.460 0.060 0.050 0.530 0.190 

12 nitratis azoti, mg/l 2.70 4.00 9.02 4.62 4.25 7.64 4.06 

13 amoniumis azoti, mg/l 0.400 1.684 2.277 0.750 0.508 2.020 0.860 

14 amiaki, mg/l 0.055 0.017 0.040 0.011 0.032 0.23 0.011 

15 fosfati, mg/l 0.220 0.225 0.601 0.120 0.106 0.107 0.126 

16 sulfatebi, mg/l  4.7 23.1 37.0 25.2 50.5 68.0 29.1 

17 qloridebi, mg/l  7.8 6.0 13.4 6.1 12.5 15.8 7.00 

18 

hidrokarbonatebi, 

mg/l 
146.5 150.7 219.1 182.9 154.2 256.8 212.9 

19 kaliumi, mg/l 1.1 0.9 1.8 1.1 1.5 2.2 1.0 

20 natriumi, mg/l 17.2 20.0 17.3 4.0 12.6 17.6 17.7 

21 kalciumi, mg/l 23.1 23.0 40.5 30.8 45.2 40.9 30.7 
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22 magniumi, mg/l 5.4 5.0 8.7 8.5 7.7 9.0 9.4 

23 mineralizacia, % 0.2 0.1 0.2 0.2 0.2 0.3 0.2 

24 zasn, mg/l 0.02 0.05 0.30 0.06 0.05 0.25 0.05 

25 rkina, mkg/l 0.08 0.09 0.18 0.14 0.22 0.22 0.25 

26 TuTia, mkg/l 16.4 45.0 8.6 25.0 15.2 7.3 19.0 

27 spilenZi, mkg/l 1.50 10.70 4.33 2.50 5.62 4.9 9.0 

28 nikeli, mkg/l 2.4 2.9 3.0 2.4 5.2 2.0 3.4 

29 tyvia, mkg/l 1.4 4.4 3.0 2.2 1.8 1.6 2.0 

29 manganumi 12.8 15.0 13.7 12.9 15.4 16.0 17.2 

cxrili 1. (gagrZeleba)  

# dasaxeleba 
mtkvari 

Tbilisi 

mtkvari 

gaCiani 

mtkvari 

rusTavi 

xrami 

wiTeli 

xidi 

iori 

TianeTi 

zeda 

alazani 

Saqriani 

iori 

sarTiWala 

qveda 

1 gamWvirvaloba, sm 4 8 7 16 20 25 21 

2 pH 8.01 8.00 7.90 8.53 8.29 7.90 8.55 

3 temperatura, C0 26.5 26.4 26.7 25.5 23.3 20.0 21.0 

4 

gaxsnili Jangbadi, 

mg/l 
6.70 6.20 7.50 8.55 8.61 9.93 9.07 

5 

eleqtrogamtaroba, 

sm/sm 
403.2 470.7 520.4 587.0 120.0 34.0 88.0 

6 

Jangva-aRdgeniTi 

potenciali, m/v 
285 285 300 255 225 234 195 

7 Jbm, mg/l 1.65 1.80 1.55 1.65 1.37 1.25 1.48 

8 sixiste, mg.eqv./l 3.50 3.50 3.15 2.60 2.55 1.70 2.20 

9 karbonati, mg/l 7.5 7.4 4.4 6.5 5.5 6.6 6.8 

10 

Jangbadis gajerebis 

xarisxi, % 
74.2 74.7 87.4 106.3 100.8 110.8 103.3 

11 nitritis azoti, mg/l 0.660 0.564 1.101 0.045 0.223 0.158 0.185 

12 nitratis azoti, mg/l 5.02 4.75 5.65 9.24 6.35 4.24 4.20 

13 amoniumis azoti, mg/l 0.558 0.650 1.014 1.722 1.225 0.890 0.785 
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14 amiaki, mg/l 0.010 0.015 0.018 0.023 0.045 0.028 0.017 

15 fosfati, mg/l  0.170 0.160 0.398 0.090 0.102 0.210 0.222 

16 sulfatebi, mg/l  40.3 45.0 70.1 90.2 55.6 75.2 45.6 

17 qloridebi, mg/l  7.5 7.1 8.9 12.3 15.8 14.2 22.3 

18 hidrokarbonatebi 220.7 170.8 178.1 200.9 185.6 194.3 179.0 

19 kaliumi, mg/l 1.1 0.8 1.0 1.0 0.9 0.8 1.2 

20 natriumi, mg/l 4.5 1.9.0 30.0 20.1 15.6 14.8 24.5 

21 kalciumi, mg/l 51.2 50.7 47.1 35.8 38.9 40.0 37.5 

22 magniumi, mg/l 8.0 9.7 9.5 9.0 7.5 8.6 6.9 

23 mineralizacia, mg/l 0.2 0.2 0.2 0.3 0.2 0.1 0.1 

24 zasn, mg/l 0.15 0.17 0.18 0.03 0.02 0.02 0.02 

25 rkina, mkg/l 0.28 0.34 0.32 0.26 0.15 0.19 0.21 

26 TuTia, mkg/l 16.1 30.0 16.2 30.0 27.8 25.6 24.9 

27 spilenZi, mkg/l 6.7 3.4 1.5 7.9 5.2 4.3 6.0 

28 nikeli, mkg/l 2.6 3.0 3.7 3.9 5.2 2.6 4.2 

29 tyvia, mkg/l 2.3 3.2 3.0 3.9 5.6 6.7 5.4 

30 manganumi, mkg/l 14.0 15.2 14.7 12.9 13.8 13.4 14.0 
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cxrili 2. mdinare mtkvris auzSi aRebul nimuSebSi mZime liTonebis Semcveloba  

(7-12 seqtemberi, 2009) 

# 

dakvirvebis 

punqti, 

nimuSis 

saxeoba 

ganzomileba 
spilenZi 

Cu 

TuTia 

Zn 

rkina 

Fe 

nikeli 

Ni 

manganumi 

Mn 

tyvia 

Pb 

1 2 3 4 5 6 7 8 9 

1 

mtkvari-

xerTvisi 
       

wylis faza 10-3, mg/l 0.0015 0.0164 0.0008 0.0024 0.0128 0.0014 

tivtiva 

natani 
mg/l 0.0037 0.0402 0.00021 0.0090 0.0244 0.0021 

jami mg/l 0.0052 0.0566 0.00029 0.0114 0.0372 0.0035 

fskeruli 

naleqi 
mg/kg 11.4 17.7 10.2 10.7 9.4 6.1 

niadagi mg/kg 17.6 29.5 19.1 20.4 40.0 9.7 

2 

mtkvari-

borjomi 
       

wylis faza 10-3, mg/l 0.0107 0.0450 0.00009 0.0029 0.0150 0.0044 

tivtiva 

natani 
mg/l 0.0441 0.0802 0.00033 0.0079 0.0270 0.0076 

jami mg/l 0.0548 0.1252 0.00042 0.0108 0.0420 0.0120 

fskeruli 

naleqi 
mg/kg 24.1 19.0 17.4 11.8 9.8 6.8 

niadagi mg/kg 30.6 40.1 20.2 21.1 42.0 10.2 
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3 

suramuli-

xaSuri 
       

wylis faza 10-3, mg/l 0.0043 0.0086 0.00018 0.0030 0.0137 0.0030 

tivtiva 

natani 
mg/l 0.0106 0.0204 0.00051 0.0082 0.0280 0.0080 

jami mg/l 0.0149 0.0290 0.00069 0.0112 0.0417 0.0110 

fskeruli 

naleqi 
mg/kg 20.4 26.2 16.7 17.1 10.2 7.4 

niadagi mg/kg 27.2 47.2 19.8 28.4 44.7 11.4 

1 2 3 4 5 6 7 8 9 

4 

mtkvari-

gori 

       

wylis faza 10-3, mg/l 0.0025 0.0250 0.00014 0.0024 0.0129 0.0022 

tivtiva 

natani 
mg/l 0.0097 0.0567 0.00062 0.0102 0.0263 0.0070 

jami mg/l 0.0122 0.0817 0.00076 0.0126 0.0492 0.0092 

fskeruli 

naleqi 
mg/kg 24.2 47.1 21.1 24.2 19.4 8.8 

niadagi mg/kg 30.4 61.0 25.8 29.9 60.2 10.9 

5 

liaxvi-gori        

wylis faza 10-3, mg/l 0.0056 0.0152 0.00022 0.0052 0.0154 0.0018 

tivtiva 

natani 
mg/l 0.0107 0.0271 0.00079 0.0122 0.0215 0.0064 
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jami mg/l 0.0163 0.0423 0.00101 0.0174 0.0369 0.0082 

fskeruli 

naleqi 
mg/kg 27.8 39.2 18.7 25.8 24.1 6.7 

niadagi mg/kg 34.2 52.9 23.8 30.5 67.8 15.8 

6 

lexura-

kaspi 
       

wylis faza 10-3, mg/l 0.0049 0.0073 0.00022 0.0020 0.0160 0.0016 

tivtiva 

natani 
mg/l 0.0142 0.0204 0.00089 0.0077 0.0219 0.0051 

jami mg/l 0.0191 0.0277 0.00112 0.0097 0.0379 0.0067 

fskeruli 

naleqi 
mg/kg 31.7 42.9 22.5 23.4 22.4 7.1 

niadagi mg/kg 43.4 51.2 29.7 31.1 70.2 16.0 

 

1 2 3 4 5 6 7 8 9 

7 

mtkvari-

zahesi 

       

wylis faza 10-3, mg/l 0.090 0.0190 0.00025 0.0034 0.0172 0.0020 

tivtiva 

natani 
mg/l 0.0203 0.0371 0.00075 0.0090 0.0301 0.0080 

jami mg/l 0.0293 0.0561 0.00100 0.0124 0.0473 0.0100 
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mtkvari-

Tbilisi 
       

wylis faza 10-3, mg/l 0.0067 0.0016 0.00028 0.0026 0.0140 0.0023 

tivtiva 

natani 
mg/l 0.0306 0.0201 0.00077 0.0084 0.0242 0.0090 

jami mg/l 0.0373 0.0217 0.00105 0.0110 0.0382 0.0113 

fskeruli 

naleqi 
mg/kg 48.6 61.6 30.4 31.2 44.2 9.8 

niadagi mg/kg 75.1 70.4 52.9 40.9 97.4 17.1 

9 

mtkvari-

gaCiani 
       

wylis faza 10-3, mg/l 0.0034 0.0300 0.00034 0.0030 0.0152 0.0032 

tivtiva 

natani 
mg/l 0.0183 0.0702 0.00101 0.0087 0.0301 0.0101 

jami mg/l 0.0217 0.1002 0.00135 0.0117 0.0453 0.0131 

fskeruli 

naleqi 
mg/kg 43.2 55.7 28.3 27.8 43.2 8.4 

niadagi mg/kg 74.5 64.5 47.5 38.7 89.3 16.9 
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1 2 3 4 5 6 7 8 9 

10 

mtkvari-

rusTavi 

       

wylis faza 10-3, mg/l 0.0015 0.0162 0.0003 0.0037 0.0147 0.0030 

tivtiva 

natani 
mg/l 0.0200 0.0337 0.00088 0.0101 0.0264 0.0120 

jami mg/l 0.0215 0.0499 0.00118 0.0138 0.0411 0.0150 

fskeruli 

naleqi 
mg/kg 44.7 70.4 35.4 29.1 51.9 9.9 

niadagi mg/kg 97.5 88.9 62.0 40.4 102.1 18.4 

11 

xrami-wiTe-

li xidi 
       

wylis faza 10-3, mg/l 0.0079 0.0300 0.00026 0.0052 0.0138 0.0056 

tivtiva 

natani 
mg/l 0.0330 0.0512 0.00096 0.0123 0.0311 0.0120 

jami mg/l 0.0409 0.0812 0.00122 0.0175 0.0449 0.0176 

fskeruli 

naleqi 
mg/kg 21.4 43.6 19.8 30.1 29.4 7.8 

niadagi mg/kg 62.2 50.2 30.7 44.0 52.1 11.2 

12 

iori-Tiane-

Ti zeda 
       

wylis faza 10-3, mg/l 0.0052 0.0278 0.00015 0.0039 0.0129 0.0039 
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tivtiva 

natani 
mg/l 0.0141 0.0516 0.00082 0.0081 0.0250 0.0121 

jami mg/l 0.0193 0.0794 0.00097 0.0120 0.0379 0.0160 

fskeruli 

naleqi 
mg/kg 11.7 70.1 9.0 21.4 29.9 6.9 

niadagi mg/kg 24.8 88.4 20.1 24.7 32.6 13.4 

1 2 3 4 5 6 7 8 9 

13 

alazani-

Saqriani 

       

wylis faza 10-3, mg/l 0.0043 0.0256 0.00019 0.0026 0.0134 0.0067 

tivtiva 

natani 
mg/l 0.0124 0.0412 0.00101 0.0076 0.0280 0.0142 

jami mg/l 0.0167 0.0668 0.00120 0.0102 0.0414 0.0209 

fskeruli 

naleqi 
mg/kg 9.7 61.4 8.9 20.2 27.8 10.7 

niadagi mg/kg 30.0 78.1 26.7 30.1 40.0 20.1 

14 

iori-sarTi-

Wala qveda 
       

wylis faza 10-3, mg/l 0.0060 0.0249 0.00021 0.0042 0.0140 0.0054 

tivtiva 

natani 
mg/l 0.0107 0.0442 0.00112 0.0097 0.0304 0.0123 

jami mg/l 0.0167 0.0691 0.00133 0.0139 0.0444 0.0177 
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cxrili 3. md.mtkvari xerTvisidan wiTel xidamde 09-16.11.09   

# dasaxeleba 

mtkvari 

xerTvi-si 

mtkvari 

borjomi 

suramula 

xaSuri 

mtkvari 

gori 

liaxvi 

gori 

lexura 

kaspi  

aragvi 

Jinvali 

1 gamWvirvaloba, sm 22 13 33 15 30 34 36 

2 pH 8.50 7.99 7.65 8.76 8.14 8.36 8.68 

3 temperatura,  0C 6.7 6.6 7.0 7.5 8.5 9.6 9.9 

4 
gaxsnili 

Jangbadi, mg/l 
6.2 7.0 6.8 6.9 7.9 6.5 6.8 

5 
O2-is gajerebis 

xarisxi, % 
70.8 88.2 73.7 74.2 89.0 106.6 73.8 

6 
eleqtrogamtar-

oba, sm/sm 
320 310 280 214 198 208 220 

7 
Jangva-aRdgeniTi 

potenciali, m/v 
94 204 273 130 90 32 - 

8 Jbm, mgO2/l 2.40 3.47 5.23 2.56 2.75 2.00 2.85 

9 karbonati, mg/l 3.6 2.6 8.5(CO2)O@ 3.0 5.7 6.0 6.2 

10 sixiste, mg.eqv./l 1.76 2.05 3.15 2.35 3.05 3.84 2.10 

11 
nitritis azoti, 

mgN/l 
0.030 0.020 0.058 0.035 0.020 0.051 0.025 

12 
nitratis azoti, 

mgN/l 
1.90 1.42 1.05 1.39 1.36 1.00 1.35 

13 
amoniumis azoti, 

mgN/l 
0.42 0.54 0.44 0.54 0.95 0.95 0.49 

14 amiaki, mgN/l 0.0056 0.0059 0.0050 0.0059 0.0140 0.014 0.0052 

15 fosfati, mg/l 0.160 0.045 0.585 0.030 0.420 0.221 0.065 

16 sulfatebi, mg/l 14.8 15.9 29.5 16.9 27.7 45.2 15.5 

17 qloridebi, mg/l 8.0 7.9 10.8 9.2 8.0 10.8 8.5 

18 
hidrokarbonati, 

mg/l 
120.5 130.5 175.5 140.2 195.9 202.5 155.3 

19 kaliumi, mg/l 2.0 1.9 2.8 1.4 1.3 2.0 1.1 

20 natriumi, mg/l 15.8 12.2 30.6 15.4 10.2 45.3 16.6 

21 kalciumi, mg/l 25.3 26.5 35.6 30.5 40.8 55.3 26.5 
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22 magniumi, mg/l 6.5 6.4 8.6 8.0 7.5 9.5 6.7 

23 mineralizacia, % 0.2 0.2 0.3 0.1 0.2 0.3 0.2 

24 zasn, mg/l 0.01 0.04 0.05 0.01 0.02 0.02 0.01 

25 rkina, mkg/l 0.07 0.09 0.20 0.11 0.18 0.20 0.08 

26 TuTia, mkg/l 11.8 10.5 12.5 11.0 9.5 12.5 5.3 

27 spilenZi, mkg/l 8.2 7.0 8.9 8.2 6.2 7.9 5.5 

28 nikeli, mkg/l 2.2 2.0 2.9 1.5 2.2 2.3 1.4 

29 tyvia, mkg/l 2.5 3.9 9.8 2.4 1.8 3.5 2.2 

30 manganumi, mkg/l 4.3 4.8 5.0 5.6 3.5 8.8 4.8 

 

cxrili 3. (gagrZeleba)  

 dasaxeleba 

mtkvari 

zahesi 

mtkvari 

Tbilisi 

mtkvari 

gaCia-ni 

mtkvari 

rusTavi 

xrami 

wiTeli 

xidi 

iori 

TianeTi 

zeda 

alazani 

Saqriani 

alazani 

axmeta 

iori 

sarTiWala 

qveda 

1 gamWvirvaloba,sm 14 10 18 35 8 29 22 15 10 

2 pH 8.54 8.46 8.10 7.13 8.33 8.71 8.03 7.85 8.68 

3 temperatura, 0C 7.8 8.8 7.6 7.6 8.2 9.2 10.4 10.3 7.4 

4 
gaxsnili 

Jangbadi, mg/l 
7.5 7.3 7.2 7.5 7.5 6.8 6.9 7.0 7.3 

5 
O2-is gajerebis 

xarisxi, % 
87.2 86.2 85.8 87.4 87.2 74.4 74.6 88.0 86.2 

6 
eleqtrogamtaro

ba, sm/sm 
243 236 241 239 229 216 243 247 234 

7 
Jangva-aRdgeniTi 

potenciali, m/v 
60 50 67 62 56 0 49 25 43 

8 Jbm, mg O2/l 2.05 3.10 3.44 3.35 3.25 3.15 1.85 2.46 1.95 

9 karbonati, mg/l 5.0 3.5 4.9 9.9(CO2) 3.0 3.3 3.4 3.1 3.6 

10 sixiste, mg.eqv./l 2.64 3.05 3.45 3.21 3.55 3.26 2.34 2.45 2.25 

11 
nitritis azoti, 

mg/l 
0.040 0.060 0.058 0.070 0.080 0.45 0.015 0.024 0.046 

12 
nitratis azoti, 

mg/l 
1.31 1.25 1.46 1.49 2.15 1.34 0.97 1.24 1.65 
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13 
amoniumis azoti, 

mg/l 
0.80 0.25 0.24 0.41 1.00 0.45 0.60 0.65 0.84 

14 amiaki, mg/l 0.009 0.0014 0.006 0.0055 0.012 0.0051 0.0065 0.0074 0.011 

15 fosfati, mg/l  0.180 0.378 0.395 0.429 0.202 0.095 0.020 0.045 0.060 

16 sulfatebi, mg/l  35.9 50.5 95.5 102.2 99.6 25.8 20.4 26.4 42.3 

17 qloridebi, mg/l  10.9 11.5 11.2 11.9 15.8 8.7 5.7 7.8 9.0 

18 
hidrokarbonati, 

mg/l 
164.3 180.1 176.2 179.5 198.6 140.8 135.4 145.6 174.9 

19 kaliumi, mg/l 1.5 1.2 1.3 1.1 2.1 1.1 1.2 1.3 1.5 

20 natriumi, mg/l 18.3 11.4 14.3 26.8 29.4 14.3 14.9 16.1 16.8 

21 kalciumi, mg/l 40.5 50.0 59.0 49.0 58.5 36.2 30.3 41.0 49.2 

22 magniumi, mg/l 7.9 6.4 8.4 7.0 8.2 7.4 6.5 6.9 7.4 

23 mineralizacia, % 0.2 0.2 0.2 0.3 0.3 0.1 0.1 0.1 0.1 

24 zasn, mg/l 0.03 0.03 0.02 0.04 0.04 0.01 0.04 0.02 0.02 

25 rkina, mkg/l 0.22 0.26 0.31 0.31 0.28 0.09 0.11 0.13 0.10 

26 TuTia, mkg/l 11.9 11.2 12.5 12.9 11.6 5.3 6.8 6.9 7.0 

27 spilenZi, mkg/l 9.6 9.0 9.9 8.5 9.5 4.5 6.7 5.9 6.5 

28 nikeli, mkg/l 2.0 3.5 2.2 2.1 3.0 2.3 5.2 5.4 7.1 

29 tyvia, mkg/l 4.0 3.2 3.4 4.8 2.5 1.2 3.0 4.3 5.2 

30 manganumi, mkg/l 6.0 7.3 6.9 9.5 9.9 4.5 6.2 6.8 7.0 
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cxrili 4. mdinare mtkvris auzSi aRebul nimuSebSi mZime liTonebis Semcveloba  

(9-16 noemberi, 2009) 

# 

dakvirvebis 

punqti, 

nimuSis 

saxeoba 

ganzomileba 
spilenZi 

Cu 

TuTia 

Zn 

rkina 

Fe 

nikeli 

Ni 

manganumi 

Mn 

tyvia 

Pb 

1 2 3 4 5 6 7 8 9 

1 

mtkvari-

xerTvisi 
       

wylis faza mg/l 0.0082 0.0118 0.00007 0.0022 0.0043 0.0025 

tivtiva 

natani 
mg/l 0.0465 0.0444 0.00019 0.0098 0.0199 0.0092 

jami mg/l 0.0547 0.0562 0.00026 0.0120 0.0242 0.0117 

fskeruli 

naleqi 
mg/kg       

niadagi mg/kg       

2 

mtkvari-

borjomi 
       

wylis faza 10-3, mg/l 0.0070 0.0105 0.00009 0.0020 0.0048 0.0039 

tivtiva 

natani 
mg/l 0.0380 0.0682 0.00031 0.0107 0.0251 0.0114 

jami mg/l 0.0450 0.0787 0.00040 0.0127 0.0299 0.0153 

fskeruli 

naleqi 
mg/kg       

niadagi mg/kg       
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3 

suramuli-

xaSuri 
       

wylis faza 10-3, mg/l 0.0089 0.0125 0.00020 0.0029 0.0050 0.0098 

tivtiva 

natani 
mg/l 0.0534 0.0757 0.00101 0.0131 0.0275 0.0323 

jami mg/l 0.0623 0.0882 0.00121 0.0160 0.0325 0.0421 

fskeruli 

naleqi 
mg/kg       

niadagi mg/kg       

1 2 3 4 5 6 7 8 9 

4 

mtkvari-

gori 

       

wylis faza mg/l 0.0082 0.0110 0.00011 0.0015 0.0056 0.0024 

tivtiva 

natani 
mg/l 0.0529 0.0572 0.00079 0.0096 0.0243 0.0177 

jami mg/l 0.0611 0.0682 0.00090 0.0111 0.0299 0.0201 

fskeruli 

naleqi 
mg/kg       

niadagi mg/kg       

5 

liaxvi-gori        

wylis faza mg/l 0.0062 0.0095 0.00018 0.0022 0.0035 0.0018 

tivtiva 

natani 
mg/l 0.0472 0.0523 0.00098 0.0119 0.0193 0.0206 
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jami mg/l 0.0534 0.0618 0.00116 0.0141 0.0228 0.0224 

fskeruli 

naleqi 
mg/kg       

niadagi mg/kg       

6 

lexura-

kaspi 
       

wylis faza mg/l 0.0079 0.0126 0.00020 0.0023 0.0088 0.0035 

tivtiva 

natani 
mg/l 0.0474 0.0782 0.00135 0.0149 0.0378 0.0253 

jami mg/l 0.0553 0.0908 0.00155 0.0172 0.0466 0.0288 

fskeruli 

naleqi 
mg/kg       

niadagi mg/kg       

 

1 2 3 4 5 6 7 8 9 

7 

aragvi-

Jinvali 

       

wylis faza mg/l 0.0055 0.0053 0.00008 0.0014 0.0048 0.0022 

tivtiva 

natani 
mg/l 0.0098 0.0089 0.00037 0.0067 0.0106 0.0088 

jami mg/l 0.0153 0.0142 0.00045 0.0081 0.0154 0.0110 

fskeruli mg/kg 10.9 13.4 9.8 8.7 8.5 4.7 
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naleqi 

niadagi mg/kg 16.7 27.9 17.7 18.6 31.3 10.8 

8 

mtkvari-

zahesi 

       

wylis faza mg/l 0.0096 0.0119 0.00022 0.0020 0.0060 0.0040 

tivtiva 

natani 
mg/l 0.0174 0.0213 0.00188 0.0083 0.0167 0.0061 

jami mg/l 0.0270 0.0332 0.0210 0.0103 0.0227 0.0101 

fskeruli 

naleqi 
mg/kg       

niadagi mg/kg       

9 

mtkvari-

Tbilisi 
       

wylis faza mg/l 0.0090 0.0112 0.00026 0.0035 0.0073 0.0032 

tivtiva 

natani 
mg/l 0.0293 0.0382 0.00080 0.0097 0.0164 0.0103 

jami mg/l 0.0383 0.0494 0.00106 0.0132 0.0237 0.0135 

fskeruli 

naleqi 
mg/kg 61.2 82.5 42.5 37.4 60.4 11.9 

niadagi mg/kg 90.7 95.1 60.7 42.1 90.6 28.3 
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1 2 3 4 5 6 7 8 9 

10 

mtkvari-

gaCiani 
       

wylis faza mg/l 0.0099 0.0125 0.00031 0.0022 0.0069 0.0034 

tivtiva 

natani 
mg/l 0.0142 0.0171 0.00263 0.0061 0.0180 0.0097 

jami mg/l 0.0241 0.0296 0.00294 0.0083 0.0249 0.0131 

fskeruli 

naleqi 
       

niadagi        

11 

mtkvari-

rusTavi 

       

wylis faza mg/l 0.0085 0.0129 0.00031 0.0021 0.0095 0.0048 

tivtiva 

natani 
mg/l 0.0192 0.0274 0.00259 0.0081 0.0214 0.0117 

jami mg/l 0.0277 0.0403 0.00290 0.0102 0.0309 0.0165 

fskeruli 

naleqi 
mg/kg       

niadagi mg/kg       

12 

xrami-wiTe-

li xidi 
       

wylis faza mg/l 0.0095 0.0116 0.00028 0.0030 0.0099 0.0025 
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tivtiva 

natani 
mg/l 0.0213 0.0243 0.00211 0.0097 0.0264 0.0090 

jami mg/l 0.0308 0.0359 0.00239 0.0127 0.0363 0.0115 

fskeruli 

naleqi 
mg/kg       

niadagi mg/kg       

 

1 2 3 4 5 6 7 8 9 

13 

iori-Tiane-

Ti zeda 
       

wylis faza mg/l 0.0045 0.0053 0.00009 0.0023 0.0045 0.0012 

tivtiva 

natani 
mg/l 0.0091 0.0076 0.00041 0.0042 0.0114 0.0063 

jami mg/l 0.0136 0.0129 0.00050 0.0065 0.0159 0.0075 

fskeruli 

naleqi 
mg/kg       

niadagi mg/kg       

14 

alazani-

Saqriani 

       

wylis faza mg/l 0.0067 0.0068 0.00011 0.0052 0.0062 0.0030 

tivtiva 

natani 
mg/l 0.0143 0.0121 0.00086 0.0119 0.0017 0.0088 
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jami mg/l 0.0210 0.0189 0.00097  0.0171 0.0232 0.0118 

fskeruli 

naleqi 
mg/kg       

niadagi mg/kg       

15 

alazani-

axmeta 
       

wylis faza mg/l 0.0059 0.0069 0.00013 0.0054 0.0068 0.0043 

tivtiva 

natani 
mg/l 0.0127 0.0092 0.00064 0.0127 0.0142 0.0071 

jami mg/l 0.0186 0.0161 0.00077 0.0181 0.0210 0.0114 

fskeruli 

naleqi 
mg/kg 18.6 18.1 8.0 9.7 10.5 6.4 

niadagi mg/kg 23.4 22.9 21.1 25.3 40.2 12.1 
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cxrili 5. md.mtkvari xerTvisidan wiTel xidamde 29.04-07.05 2010 

# dasaxeleba 

mtkvari 

xerTvisi 

mtkvari 

borjomi 

suramu

la 

xaSuri 

mtkvari 

gori 

liaxvi 

gori 

lexura 

kaspi  

mtkvari 

zahesi  

1 temperatura,  0C 13.1 12.3 16.6 14.0 12.7 15.5 10.0 

2 pH 8.06 7.74 8.43 8.04 8.26 8.64 8.50 

3 
gaxsnili Jangbadi, 

mg/l 
6.4 6.4 6.6 6.4 6.6 6.0 6.7 

4 mSrali naSTi, g/l 0.07 0.08 0.25 0.11 0.17 0.28 0.18 

5 
eleqtrogamtaroba, 

sm/sm 
185 192 298 210 230 292 298 

6 
Jangva-aRdgeniTi 

potenciali, m/v 
86 190 190 216 208 194 215 

7 turbidimetria 59 140 10 200 -5 4 -5 

8 marilianoba 0 0 0 0 0 0 0 

9 sixiste, mg.eqv./l 1.79          2.03 2.77 1.96 1.91 2.74 2.64 

10 gamWvirvaloba, sm 12 10 11 9 7 9 8 

11 
Sewonili nawilakebi, 

mg/l 
188 118 119 130 123 146 164 

12 karbonati, mg/l 2.9 2.4 1.9 2.5 6.1 6.5 3.1 

13 Jbm, mg/l 0.82 1.06 5.45 1.41 0.79 0.88 1.00 

14 nitritis azoti, mgN/l 0.022 0.026 0.118 0.026 0.037 0.073 0.059 

15 nitratis azoti, mgN/l 0.070 0.032 0.197 0.030 0.040 0.098 0.089 

16 amoniumis azoti, mgN/l 0.184 0.221 0.488 0.497 0.670 0.387 0.572 

17 amiaki, mgN/l 0.0022 0.0030 0.0025 0.0061 0.0078 0.0052 0.0069 

18 fosfati, mgP/l 0.005 0.004 0.059 0.078 0.007 0.002 0.035 

19 sulfatebi, mg/l  5.267 6.042 28.135 3.994 5.793 26.985 14.084 

20 qloridebi, mg/l  1.632 1.871 9.088 1.097 1.673 3.720 1.624 

21 hidrokarbonati, mg/l 90.1 94.7 174.9 109.7 164.0 187.6 137.1 

22 kaliumi, mg/l 1.4 1.2 1.2 1.5 1.0 1.4 1.1 
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23 natriumi, mg/l 9.2 9.8 19.2 10.9 9.1 15.6 16.4 

24 kalciumi, mg/l 26.5 30.1 41.8 29.4 28.9 37.2 37.1 

25 magniumi, mg/l 5.3 5.8 11.4 6.8 6.0 9.8 7.4 

26 mineralizacia, mg/l 138.7 149.8 297.6 160.4 221.3 287.1 212.3 

27 mineralizacia, % 0.1 0.1 0.3 0.2 0.2 0.3 0.2 

28 zasn, mg/l 0.001 0.003 0.005 0.001 0.001 0.002 0.002 

29 rkina, mg/l 0.0054 0.0071 0.0062 0.0058 0.0049 0.0051 0.0078 

30 TuTia, mg/l 0.0048 0.0067 0.00185 0.0104 0.0057 0.0097 0.0112 

31 spilenZi, mg/l 0.0078 0.0088 0.0086 0.0091 0.0068 0.0077 0.0069 

32 nikeli, mg/l 0.0018 0.00141 0.00120 0.00192 0.00123 0.00142 0.00197 

33 tyvia, mg/l 0.0007 0.0007 0.0007 0.00079 0.0007 0.00088 0.00095 

34 manganumi, mg/l 0.0094 0.0116 0.0092 0.0134 0.0088 0.0098 0.0121 

 

cxrili 5. (gagrZeleba)  

# dasaxeleba 
mtkvari 

Tbilisi 

mtkvari 

gaCiani 

mtkvari 

rusTavi 

xrami 

wiTeli 

xidi 

aragvi 

Jinvali 

iori 

TianeTi 

zeda 

iori 

sarTiW

ala 

qveda 

alazani 

(zeda) 

axmeta 

alazani 

(qveda) 

Saqriani 

1 temperatura,  0C 11.0 12.7 12.8 13.1 13.6 12.6 15.7 6.4 10.5 

2 pH 8.57 8.21 8.27 8.45 8.80 8.66 8.16 7.99 8.56 

3 
gaxsnili 

Jangbadi, mg/l 
6.8 6.2 6.4 6.6 6.6 5.2 6.0 6.4 6.4 

4 
mSrali naSTi, 

g/l 
0.20 0.23 0.24 0.26 0.22 0.15 0.16 0.14 0.37 

5 
eleqtrogamtaro

ba, sm/sm 
285 300 342 368 204 210 204 200 228 

6 
Jangva-aRdgeniTi 

potenciali, m/v 
213 227 222 214 199 200 228 241 228 

7 turbidimetria -5 -5 -5 320 31 78 83 580 -5 

8 marilianoba 0 0 0 0 0 0 0 0 0 

9 sixiste, mg.eqv./l 2.62 2.49 3.69 3.40 2.11 2.05 2.31 2.44 2.17 

10 gamWvirvaloba,sm 8 9 10 9 17 12 10 9 9 
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11 
Sewonili 

nawilakebi, mg/l 
141 149 100 137 125 127 123 130 111 

12 karbonati, mg/l 3.3 2.6 3.1 2.8 5.9 3.1 3.2 3.4 3.5 

13 Jbm, mg/l 1.62 2.40 2.90 1.17 0.71 1.16 1.64 1.82 1.84 

14 
nitritis azoti, 

mgN/l 
0.157 0.061 0.069 0.172 0.020 0.033 0.014 0.025 0.031 

15 
nitratis azoti, 

mgN/l 
0.196 0.143 0.165 0.168 1.02 1.10 1.07 1.21 1.46 

16 
amoniumis azoti, 

mgN/l 
0.481 0.232 0.321 0.341 0.144 0.137 0.151 0.170 0.140 

17 amiaki, mgN/l 0.0064 0.0030 0.0040 0.0042 0.004 0.006 0.004 0.005 0.009 

18 fosfati, mgP/l 0.068 1.197 0.124 0.091 0.047 0.071 0.017 0.021 0.070 

19 sulfatebi, mg/l  31.296 18.794 19.716 47.711 14.1 20.5 17.4 21.6 32.7 

20 qloridebi, mg/l  3.011 2.872 3.020 7.190 6.8 7.7 4.6 6.7 8.0 

21 
hidrokarbonati, 

mg/l 
149,8 160.6 171.7 177.6 145.3 137.8 129.4 134.5 164.7 

22 kaliumi, mg/l 1.2 1.6 1.8 1.2 1.0 1.2 1.1 1.1 1.2 

23 natriumi, mg/l 16.7 18.0 17.5 21.2 14.2 13.3 12.7 13.8 14.9 

24 kalciumi, mg/l 38.0 37.5 41.8 51.9 24.5 31.2 24.3 33.7 36.1 

25 magniumi, mg/l 8.0 7.5 11.9 7.1 5.9 6.8 6.0 6.1 6.9 

26 
mineralizacia, 

mg/l 
250.5 247.6 270.2 316.4 216.4 221.6 200.6 218.1 270.0 

27 
mineralizacia, 

% 
0.2 0.2 0.3 0.3 0.2 0.2 0.2 0.2 0.3 

28 zasn, mg/l 0.003 0.003 0.003 0.002 0.001 0.001 0.002 0.002 0.002 

29 rkina, mg/l 0.0097 0.0106 0.0119 0.0177 0.0046 0.0043 0.0039 0.0046 0.0055 

30 TuTia, mg/l 0.0130 0.0131 0.0128 0.0155 0.0038 0.0032 0.0040 0.0041 0.0032 

31 spilenZi, mg/l 0.0089 0.0081 0.0092 0.0103 0.0043 0.0039 0.0048 0.0051 0.0042 

32 nikeli, mg/l 0.00201 0.00108 0.00130 0.00127 0.00071 0.00082 0.00069 0.00077 0.00097 

33 tyvia, mg/l 0.00091 0.00109 0.00101 0.00198 0.00070 0.00070 0.00070 0.00070 0.00070 

34 manganumi, mg/l 0.0138 0.0109 0.0117 0.0149 0.0069 0.0071 0.0068 0.0073 0.0077 
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cxrili 6. mdinare mtkvris auzSi aRebul nimuSebSi mZime liTonebis Semcveloba  

 (29.IV-07.V  2010)      

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

# 

dakvirvebis 

punqti, 

nimuSis 

saxeoba 

ganzomileba 
rkina 

Fe  

TuTia 

Zn 

spilenZi 

Cu 

nikeli 

Ni 

tyvia 

Pb  

manganumi 

     Mn 

                                                                                                      

1 

2 3 4 5 6 7 8 9 

1 

mtkvari-

xerTvisi 
       

wylis faza mg/l 0.0054 0.0048 0.0078 0.0018 0.0007 0.0094 

tivtiva 

natani 
mg/l 0.0208 0.0182 0.0107 0.0052 0.0016 0.0217 

jami mg/l 0.0262 0.0230 0.0185 0.0070 0.0023 0.0311 

fskeruli 

naleqi 
mg/kg 7.8 19.4 8.7 10.9 5.6 10.0 

niadagi mg/kg 20.9 28.9 16.3 19.4 9.9 46.1 

2 

mtkvari-

borjomi 
       

wylis faza mg/l 0.0071 0.0067 0.0088 0.0014 0.0007 0.0116 

tivtiva 

natani 
mg/l 0.0152 0.0224 0.0352 0.0043 0.0021 0.0354 

jami mg/l 0.0223 0.0291 0.0440 0.0057 0.0028 0.0470 

fskeruli 

naleqi 
mg/kg 11.2 20.8 21.4 12.0 6.1 9.3 
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niadagi mg/kg 21.4 44.5 32.6 39.9 12.4 60.6 

3 

suramuli-

xaSuri 
       

wylis faza mg/l 0.0062 0.0185 0.0086 0.0012 0.0007 0.0092 

tivtiva 

natani 
mg/l 0.0151 0.0318 0.0198 0.057 0.0019 0.0304 

jami mg/l 0.0213 0.0503 0.0284 0.0069 0.0026 0.0396 

fskeruli 

naleqi 
mg/kg 14.6 20.4 17.9 15.1 7.0 8.1 

niadagi mg/kg 20.8 51.3 30.6 30.2 13.9 49.8 

1 2 3 4 5 6 7 8 9 

4 

mtkvari-

gori 

       

wylis faza mg/l 0.0058 0.0104 0.0091 0.0019 0.0008 0.0134 

tivtiva 

natani 
mg/l 0.0174 0.0389 0.0167 0.0060 0.0018 0.0307 

jami mg/l 0.0232 0.0493 0.0258 0.0079 0.0026 0.0441 

fskeruli 

naleqi 
mg/kg 19.2 39.9 20.3 19.6 7.0 15.9 

niadagi mg/kg 26.5 65.1 34.2 32.9 16.4 51.5 

5 

liaxvi-

gori 
       

wylis faza mg/l 0.0049 0.0057 0.0068 0.0012 0.0007 0.0088 
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tivtiva 

natani 
mg/l 0.0104 0.0172 0.0194 0.0065 0.0074 0.0255 

jami mg/l 0.0153 0.0229 0.0262 0.0077 0.0081 0.0343 

fskeruli 

naleqi 
mg/kg 20.4 31.2 20.2 19.7 7.4 21.7 

niadagi mg/kg 27.2 64.9 34.1 37.4 18.5 70.8 

6 

lexura-

kaspi 
       

wylis faza mg/l 0.0051 0.0097 0.0077 0.0014 0.0009 0.0098 

tivtiva 

natani 
mg/l 0.0133 0.0267 0.0242 0.0047 0.0049 0.0227 

jami mg/l 0.0184 0.0364 0.0319 0.0061 0.0058 0.0325 

fskeruli 

naleqi 
mg/kg 18.2 39.2 22.9 19.5 6.9 17.5 

niadagi mg/kg 30.9 52.7 40.7 32.7 17.2 87.2 

 

1 2 3 4 5 6 7 8 9 

7 

mtkvari-

zahesi 

       

wylis faza mg/l 0.0078 0.0112 0.0069 0.0020 0.0009 0.0121 

tivtiva 

natani 
mg/l 0.0188 0.0307 0.0223 0.0073 0.0038 0.0370 
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jami mg/l 0.0266 0.0419 0.0292 0.0093 0.0047 0.0491 

fskeruli 

naleqi 
mg/kg 26.4 50.1 43.3 23.8 12.3 0.040 

niadagi mg/kg 54.8 61.7 64.1 42.7 19.2 100.9 

8 

mtkvari-

Tbilisi 

       

wylis faza mg/l 0.0097 0.0130 0.0089 0.0020 0.0009 0.0138 

tivtiva 

natani 
mg/l 0.0163 0.0242 0.0362 0.0069 0.0067 0.0283 

jami mg/l 0.0260 0.0372 0.0451 0.0089 0.0076 0.0421 

fskeruli 

naleqi 
mg/kg 22.3 49.8 36.8 21.2 6.9 39.4 

niadagi mg/kg 57.2 74.0 78.0 43.7 21.1 89.4 

9 

mtkvari-

gaCiani 
       

wylis faza mg/l 0.0106 0.0131 0.0081 0.0011 0.0011 0.0109 

tivtiva 

natani 
mg/l 0.0242 0.0399 0.0201 0.0071 0.0060 0.0382 

jami mg/l 0.0348 0.0530 0.0282 0.0082 0.0071 0.0491 

fskeruli 

naleqi 
mg/kg 20.7 42.5 34.2 17.3 7.8 39.3 

niadagi mg/kg 54.5 61.4 70.3 47.7 20.1 92.8 
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1 2 3 4 5 6 7 8 9 

10 

mtkvari-

rusTavi 
       

wylis faza mg/l 0.0119 0.0128 0.0092 0.0013 0.0010 0.0117 

tivtiva 

natani 
mg/l 0.0200 0.0246 0.0213 0.0080 0.0053 0.0300 

jami mg/l 0.0319 0.0374 0.0305 0.093 0.0063 0.0417 

fskeruli 

naleqi 
mg/kg 24.8 12.4 37.2 20.1 8.9 39.1 

niadagi mg/kg 68.2 80.8 100.7 44.7 24.1 112.9 

11 

xrami-wiTe-

li xidi 

       

wylis faza mg/l 0.0177 0.0155 0.0103 0.0013 0.0020 0.0149 

tivtiva 

natani 
mg/l 0.0283 0.0360 0.0303 0.0068 0.0079 0.0347 

jami mg/l 0.0460 0.0515 0.0406 0.0081 0.0099 0.0496 

fskeruli 

naleqi 
mg/kg 14.2 37.6 20.6 21.3 6.8 20.1 

niadagi mg/kg 32.4 49.5 67.2 49.4 12.1 60.2 

12 

aragvi-

Jinvali 
       

wylis faza mg/l 0.0046 0.0038 0.0043 0.0007 0.0007 0.0069 
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tivtiva 

natani 
mg/l 0.0108 0.0089 0.0122 0.0057 0.0061 0.0143 

jami mg/l 0.0154 0.0127 0.0165 0.0064 0.0068 0.0212 

fskeruli 

naleqi 
mg/kg 7.7 10.3 9.3 6.8 4.0 8.1 

niadagi mg/kg 20.4 30.8 17.9 20.6 9.9 30.7 

 

1 2 3 4 5 6 7 8 9 

13 

iori-Tiane-

Ti zeda 
       

wylis faza mg/l 0.0043 0.0032 0.0039 0.0008 0.0007 0.0071 

tivtiva 

natani 
mg/l 0.0087 0.0129 0.0091 0.0062 0.0031 0.0135 

jami mg/l 0.0130 0.0161 0.0130 0.0070 0.0038 0.0206 

fskeruli 

naleqi 
mg/kg 67.1 46.2 8.4 15.3 8.7 20.7 

niadagi mg/kg 29.7 81.7 37.1 35.1 24.6 44.6 

14 

iori-sarTi-

Wala qveda 

       

wylis faza mg/l 0.0039 0.0040 0.0048 0.0007 0.0007 0.0068 

tivtiva 

natani 
mg/l 0.0111 0.0144 0.0153 0.0079 0.0067 0.0201 
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jami mg/l 0.0150 0.0184 0.0201 0.0086 0.0074 0.0269 

fskeruli 

naleqi 
mg/kg 6.7 66.3 9.6 20.2 10.1 27.6 

niadagi mg/kg 24.3 90.6 28.3 38.3 28.3 40.8 

15 

alazani-

axmeta 

(zeda) 

       

wylis faza mg/l 0.0046 0.0041 0.0051 0.0008 0.0007 0.0073 

tivtiva 

natani 
mg/l 0.0070 0.0169 0.0157 0.0107 0.0079 0.0171 

jami mg/l 0.0116 0.0210 0.0208 0.0115 0.0086 0.0244 

fskeruli 

naleqi 
mg/kg 7.1 16.7 16.8 8.3 6.0 7.5 

niadagi mg/kg 27.1 29.0 27.3 29.4 17.3 41.0 

 

 2 3 4 5 6 7 8 9 

16 

alazani-

Saqriani 

(qveda) 

       

wylis faza mg/l 0.0055 0.0032 0.0042 0.0010 0.0007 0.0077 

tivtiva 

natani 
mg/l 0.0137 0.0123 0.0153 0.0087 0.0063 0.0201 

jami mg/l 0.0192 0.0155 0.0195 0.0097 0.0070 0.0278 
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cxrili 7. md.mtkvari xerTvisidan wiTel xidamde – 24-31.VII.2011 

# dasaxeleba 

mtkvari 

xerTvi-

si 

mtkvari 

borjomi 

suramula 

xaSuri 

mtkvari 

xaSuri 

mtkvari 

gori 

liaxvi 

gori 

lexura 

kaspi  

mtkvari 

kaspi 

aragvi 

Jinvali  

1 gamWvirvaloba, sm 7 9 6 9 9 8 8 8 17 

2 pH 7.85 8.02 8.3 8.60 7.72 7.95 8.76 8.89 8.49 

3 temperatura,  0C 24.4 23.7 28.2 21.0 22.9 20.0 29.4 21.6 24.2 

4 
gaxsnili 

Jangbadi, mg/l 
6.8 7.2 8.5 8.0 8.7 7.3 6.9 8.7 10.0 

5 
O2-is gajerebis 

xarisxi, % 
82.2 85.9 123.1 90.5 102.1 80.9 91.8 99.5 120.5 

6 
eleqtrogamtar-

oba, sm/sm 
31 30 41 42 45 37 46 45 26 

7 
Jangva-aRdgeniTi 

potenciali, m/v 
214 209 240 230 220 215 280 240 185 

8 Jbm, mgO2/l 1.70 1.69 2.00 1.71 1.90 1.20 1.10 1.41 1.00 

9 karbonati, mg/l 3.80 3.75 5.95 4.57 6.45 5.65 2.2 3.31 2.0 

10 sixiste, mg.eqv./l 1.09 1.11 2.25 1.22 1.45 1.35 2.98 1.82 1.24 

11 
Sewonilli 

nawilakebi, mg/l 
125 120 155 119 118 20 45 76 - 

12 
nitritis azoti, 

mgN/l 
0.035 0.051 0.103 0.062 0.015 0.045 0.016 0.014 0.011 

13 
nitratis azoti, 

mgN/l 
0.088 0.098 0.086 0.088 0.100 0.098 0.122 0.100 0.075 

14 
amoniumis azoti, 

mgN/l 
0.255 0.324 1.225 0.791 0.395 0.325 0.086 0.197 0.095 

15 amiaki, mgN/l 0.0028 0.0040 0.028 0.026 0.0056 0.0040 0.0014 0.0045 0.0022 

16 fosfati, mg/l 0.0022 0.125 0.856 0.433 0.245 0.0035 0.0045 0.129 0.0056 

17 sulfatebi, mg/l 17.9 22.7 30.6 23.4 20.5 22.4 45.8 29.2 18.0 

18 qloridebi, mg/l 3.25 2.95 8.24 6.21 4.11 3.29 8.22 5.27 3.55 

19 
hidrokarbonati, 

mg/l 
102.3 144.2 204.5 182.4 195.6 178.6 225.8 200.1 115.3 

20 kaliumi, mg/l 1.3 1.1 1.9 1.5 1.4 1.2 1.3 1.3 1.0 
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21 natriumi, mg/l 7.5 8.6 15.5 12.8 12.5 9.5 14.6 12.8 7.2 

22 kalciumi, mg/l 15.8 16.8 25.8 22.7 20.1 22.2 30.4 23.7 18.2 

23 magniumi, mg/l 2.3 3.4 5.6 4.0 3.9 4.2 6.6 4.9 2.5 

24 mineralizacia, % 0.2 0.2 0.3 0.3 0.3 0.2 0.3 0.3 0.2 

25 zasn, mg/l 0.01 0.01 0.02 0.02 0.03 0.01 0.01 0.02 0.01 

26 rkina, mg/l 0.0031 0.0065 0.0038 0.0030 0.0078 0.0029 0.0027 0.0042 0.0008 

27 TuTia, mg/l 0.0098 0.0079 0.0097 0.0081 0.0140 0.0091 0.0068 0.0055 0.0043 

28 spilenZi, mg/l 0.0046 0.0083 0.0048 0.0039 0.0040 0.0132 0.0051 0.0043 0.0061 

29 nikeli, mg/l 0.0035 0.0042 0.0041 0.0030 0.0032 0.0059 0.0040 0.0034 0.0024 

30 tyvia, mg/l 0.0017 0.0027 0.0034 0.0020 0.0027 0.0016 0.0018 0.0019 0.0017 

31 manganumi, mg/l 0.0121 0.0142 0.0122 0.0089 0.0162 0.0177 0.0019 0.0084 0.0011 

cxrili 7. (gagrZeleba) 

# dasaxeleba 

mtkvari 

zahesi 

mtkvari 

Tbilisi 

mtkvari 

gaCia-ni 

mtkvari 

rusTavi 

xrami 

wiTeli 

xidi 

iori 

TianeTi 

zeda 

alazani 

Saqriani 

alazani 

axmeta 

iori 

sarTiWala 

qveda 

1 gamWvirvaloba,sm 7 8 7 6 9 15 19 17 21 

2 pH 8.55 8.45 8.11 8.20 8.50 8.48 7.80 7.76 8.00 

3 temperatura, 0C 26.0 25.3 26.8 25.3 28.6 23.1 26.8 26.8 18.8 

4 
gaxsnili 

Jangbadi, mg/l 
9.6 9.5 9.2 9.7 8.4 10.5 9.6 8.7 8.4 

5 
O2-is gajerebis 

xarisxi, % 
119.7 116.8 116.5 119.3 109.9 123.8 121.5 110.1 90.8 

6 
eleqtrogamtaro

ba, sm/sm 
38 45 47 54 67 29 30 25 30 

7 
Jangva-aRdgeniTi 

potenciali, m/v 
220 300 315 321 325 120 225 220 125 

8 Jbm, mg O2/l 1.70 2.95 3.80 4.00 2.75 1.30 2.10 1.90 2.30 

9 karbonati, mg/l 2.85 1.65 6.88 7.00 7.00 2.25 4.55 3.56 3.45 

10 sixiste, mg.eqv./l 2.00 2.45 2.66 2.72 2.75 2.15 2.35 2.45 3.00 

11 
Sewonili 

nawilakebi, mg/l 
98 85 115 118 122 - - - - 
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12 
nitritis azoti, 

mg/l 
0.035 0.024 0.098 0.110 0.122 0.025 0.055 0.036 0.045 

13 
nitratis azoti, 

mg/l 
0.115 0.120 0.122 0.125 0.245 0.076 0.065 0.084 0.072 

14 
amoniumis azoti, 

mg/l 
0.324 0.422 0.226 0.209 0.200 0.125 0.250 0.234 0.165 

15 amiaki, mg/l 0.0040 0.0048 0.0029 0.0024 0.0022 0.0014 0.0032 0.0030 0.0018 

16 fosfati, mg/l  0.0078 0.122 0.138 0.172 0.0425 0.0410 0.235 0.285 0.0425 

17 sulfatebi, mg/l  49.6 55.6 62.3 68.4 122.0 25.6 45.0 55.2 35.8 

18 qloridebi, mg/l  7.20 6.08 5.22 5.65 10.90 4.25 6.85 7.24 4.35 

19 
hidrokarbonati, 

mg/l 
184.6 195.8 205.6 216.4 254.3 186.5 205.4 235.4 194.8 

20 kaliumi, mg/l 1.2 1.3 1.2 1.0 1.4 0.9 1.2 1.1 0.9 

21 natriumi, mg/l 11.0 11.4 10.5 9.5 18.5 8.6 10.5 11.2 9.6 

22 kalciumi, mg/l 33.4 35.6 36.5 38.4 38..9 18.5 22.4 23.6 19.7 

23 magniumi, mg/l 7.5 7.6 8.0 8.5 9.5 3.3 5.4 6.2 4.0 

24 mineralizacia, % 0.3 0.3 0.3 0.4 0.4 0.2 0.3 0.3 0.3 

25 zasn, mg/l 0.02 0.03 0.03 0.03 0.04 0.01 0.02 0.02 0.01 

26 rkina, mg/l 0.0038 0.0042 0.0046 0.0059 0.0084 0.0007  0.0016 0.0009 0.0013 

27 TuTia, mg/l 0.0162 0.0178 0.0189 0.0198 0.0185 0.0064 0.0072 0.0048 0.0096 

28 spilenZi, mg/l 0.0189 0.0074 0.0095 0.0078 0.0130 0.0059 0.0041 0.0032 0.0052 

29 nikeli, mg/l 0.0043 0.0037 0.0031 0.0042 0.0064 0.0015 0.0029 0.0018 0.0035 

30 tyvia, mg/l 0.0022 0.0031 0.0047 0.0045 0.0049 0.0022 0.0027 0.0033 0.0030 

31 manganumi, mg/l 0.0092 0.0102 0.0113 0.0118 0.0131 0.0087 0.0071 0.0080 0.0101 
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cxrili 8. mdinare mtkvris auzSi aRebul nimuSebSi mZime liTonebis Semcveloba  

(24-31 ivlisi, 2011) 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

# 

dakvirvebis 

punqti, 

nimuSis 

saxeoba 

ganzomileba 
spilenZi 

Cu 

TuTia 

Zn 

rkina 

Fe 

nikeli 

Ni 

manganumi 

     Mn  

tyvia 

Pb 

1 2 3 4 5 6 7 8 9 

1 

 

 

 

mtkvari-

xerTvisi 
       

wylis faza mg/l 0.0046 0.0098 0.0031 0.0035 0.0121 0.0017 

tivtiva 

natani 
mg/l 0.0204 0.0409 0.0088 0.0121 0.0279 0.0062 

jami mg/l 0.0250 0.0507 0.0119 0.0156 0.0400 0.0079 

fskeruli 

naleqi 
mg/kg 10.6 17.9 10.8 9.9 8.8 3.8 

niadagi  

(0-10)sm 
mg/kg 10.2 19.8 29.7 17.2 17.2 4.8 

(10-20)sm mg/kg 10.2 18.1 30.0 18.7 16.4 4.0 

(20-30)sm mg/kg 10.8 17.2 38.2 20.0 17.8 4.2 

(30-50)sm mg/kg 6.8 16.0 20.8 16.9 14.8 4.2 

2 

mtkvari-

borjomi 
       

wylis faza mg/l 0.0083 0.0079 0.0065 0.0042 0.0142 0.0027 

tivtiva 
natani 

mg/l 0.0302 0.0403 0.0213 0.0137 0.0301 0.0067 
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jami mg/l 0.0385 0.0482 0.0278 0.0179 0.0443 0.0094 

fskeruli 
naleqi 

mg/kg 16.8 21.0 11.6 13.0 8.9 4.6 

niadagi mg/kg 20.4 28.6 22.8 20.0 30.1 7.2 

1 2 3 4 5 6 7 8 9 

3 

mtkvari-

xaSuri 
       

wylis faza mg/l 0.0039 0.0081 0.0030 0.0030 0.0089 0.0020 

tivtiva 

natani 
mg/l 0.0136 0.0389 0.0173 0.0102 0.0121 0.0066 

jami mg/l 0.0175 0.0470 0.0203 0.0132 0.0210 0.0086 

fskeruli 

naleqi 
mg/kg 17.4 22.7 12.0 12.9 10.0 4.1 

niadagi mg/kg 22.8 30.5 23.6 24.4 31.2 8.0 

4 

suramuli-

xaSuri 
       

wylis faza mg/l 0.0048 0.0097 0.0038 0.0041 0.0122 0.0034 

tivtiva 

natani 
mg/l 0.0169 0.0416 0.0204 0.0143 0.0137 0.0081 

jami mg/l 0.0217 0.0513 0.0242 0.0184 0.0259 0.0115 

fskeruli 

naleqi 
mg/kg 17.7 18.9 15.8 16.0 6.7 5.9 

niadagi mg/kg 33.0 48.1 28.1 29.0 27.8 14.7 

5 mtkvari-
gori 
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wylis faza mg/l 0.0040 0.0140 0.0078 0.0032 0.0162 0.0027 

tivtiva 
natani 

mg/l 0.0182 0.0427 0.0226 0.0170 0.0146 0.0101 

jami mg/l 0.0222 0.0567 0.0304 0.0202 0.0308 0.0128 

fskeruli 
naleqi 

mg/kg 18.4 16.2 20.5 14.4 7.2 6.0 

niadagi mg/kg 24.2 44.8 34.6 30.2 40.6 14.2 

1 2 3 4 5 6 7 8 9 

6 

liaxvi-gori        

wylis faza mg/l 0.0132 0.0091 0.0029 0.0059 0.0177 0.0016 

tivtiva 

natani 
mg/l 0.0169 0.0314 0.0189 0.0160 0.0165 0.0082 

jami mg/l 0.0301 0.0405 0.0218 0.0219 0.0342 0.0098 

fskeruli 

naleqi 
mg/kg 13.0 10.2 15.2 10.2 5.1 3.1 

niadagi mg/kg 19.4 30.4 20.6 25.4 26.2 9.2 

7 

mtkvari-

kaspi 
       

wylis faza mg/l 0.0043 0.0055 0.0042 0.0034 0.0084 0.0019 

tivtiva 
natani 

mg/l 0.0140 0.0269 0.0217 0.0129 0.0126 0.0072 

jami mg/l 0.0183 0.0324 0.0259 0.0163 0.0210 0.0091 

fskeruli 
naleqi 

mg/kg 13.2 11.7 16.8 12.8 5.7 2.9 

niadagi mg/kg 17.2 24.1 30.2 26.6 24.2 6.2 



108 

 

8 

lexura-
kaspi 

       

wylis faza mg/l 0.0051 0.0068 0.0027 0.0040 0.0019 0.0018 

tivtiva 
natani 

mg/l 0.0172 0.0178 0.0177 0.0162 0.0098 0.0059 

jami mg/l 0.0223 0.0246 0.0204 0.0202 0.0117 0.0077 

fskeruli 
naleqi 

mg/kg 10.2 8.8 9.1 5.1 3.2 2.1 

niadagi mg/kg 24.4 26.2 23.2 20.0 20.8 10.1 

1 2 3 4 5 6 7 8 9 

9 

mtkvari-
zahesi 

       

wylis faza mg/l 0.0189 0.0162 0.0038 0.0043 0.0092 0.0022 

tivtiva 
natani 

mg/l 0.0224 0.0219 0.0190 0.0147 0.0111 0.0080 

jami mg/l 0.0413 0.0381 0.0228 0.0190 0.0203 0.0102 

fskeruli 
naleqi 

mg/kg 11.9 9.7 12.2 16.2 5.9 3.7 

niadagi mg/kg 25.1 28.3 22.9 21.4 23.1 11.0 

10 

mtkvari-
Tbilisi 

       

wylis faza mg/l 0.0074 0.0178 0.0042 0.0037 0.0102 0.0031 

tivtiva 
natani 

mg/l 0.0142 0.0291 0.0203 0.0168 0.0200 0.0090 

jami mg/l 0.0216 0.0469 0.0245 0.0205 0.0302 0.0121 

fskeruli 
naleqi 

mg/kg 16.3 21.9 28.1 8.3 6.7 4.1 

niadagi mg/kg 46.2 37.1 38.7 25.6 48.7 13.8 
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11 

mtkvari-
gaCiani 

       

wylis faza mg/l 0.0095 0.0189 0.0046 0.0031 0.0113 0.0047 

tivtiva 
natani 

mg/l 0.0165 0.0312 0.0267 0.0183 0.0232 0.0110 

jami mg/l 0.0260 0.0501 0.0313 0.0214 0.0345 0.0157 

fskeruli 
naleqi 

mg/kg 20.0 22.8 30.5 18.4 7.1 5.0 

niadagi mg/kg 63.8 47.7 47.4 37.0 54.3 20.2 

1 2 3 4 5 6 7 8 9 

12 

mtkvari-rusTavi        

wylis faza mg/l 0.0078 0.0198 0.0059 0.0042 0.0118 0.0045 

tivtiva natani mg/l 0.0172 0.0322 0.0281 0.0180 0.0251 0.0105 

jami mg/l 0.0250 0.0520 0.0340 0.0222 0.0369 0.0150 

fskeruli naleqi mg/kg 19.2 20.1 31.1 20.8 7.8 8.2 

niadagi mg/kg 77.2 69.8 54.4 40.5 90.2 23.5 

13 

 

 

 

xrami-wiTeli 
xidi 

       

wylis faza mg/l 0.0130 0.0185 0.0084 0.0064 0.0131 0.0049 

tivtiva natani mg/l 0.0304 0.0344 0.0247 0.0125 0.0364 0.0102 

jami mg/l 0.0434 0.0529 0.0331 0.0189 0.0495 0.0151 

fskeruli naleqi mg/kg 28.4 34.7 28.2 23.2 19.0 8.2 

niadagi, 
(10-20)sm 

mg/kg 48.2 50.1 52.6 50.2 40.5 15.8 
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(10-20)sm 
mg/kg 36.0 38.7 50.8 41.3 38.2 8.0 

(20-30)sm 
mg/kg 22.8 21.0 50.8 29.4 21.4 6.4 

(30-50)sm 
mg/kg 10.6 13.4 42.5 16.8 17.2 5.8 

14 

aragvi-Jinvali        

wylis faza mg/l 0.0061 0.0043 0.0008 0.0024 0.0011 0.0017 

tivtiva natani mg/l 0.0091 0.0084 0.0061 0.0057 0.0077 0.0042 

jami mg/l 0.0152 0.0127 0.0069 0.0081 0.0088 0.0059 

fskeruli naleqi mg/kg 6.2 7.0 8.1 5.9 5.5 2.9 

niadagi mg/kg 20.9 18.2 29.4 21.7 30.0 8.2 

1 2 3 4 5 6 7 8 9 

15 

iori zeda-

TianeTi 
       

wylis faza mg/l 0.0059 0.0064 0.0007 0.0015 0.0087 0.0022 

tivtiva natani mg/l 0.0088 0.0090 0.0057 0.0068 0.0070 0.0051 

jami mg/l 0.0147 0.0154 0.0064 0.0083 0.0157 0.0073 

fskeruli naleqi mg/kg 6.2 27.4 27.8 16.1 15.1 3.2 

niadagi mg/kg 22.1 49.0 34.9 29.9 27.1 19.8 

16 

iori qveda-

sarTiWala 
       

wylis faza mg/l 0.0052 0.0096 0.0013 0.0035 0.0101 0.0030 
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tivtiva natani mg/l 0.0097 0.0126 0.0079 0.0065 0.0153 0.0077 

jami mg/l 0.0149 0.0222 0.0092 0.0100 0.0254 0.0107 

fskeruli naleqi mg/kg 6.9 43.1 19.9 18.1 11.1 6.6 

niadagi mg/kg 31.7 69.3 31.2 33.8 31.2 23.8 

17 

alazani zeda-

axmeta 
       

wylis faza mg/l 0.0032 0.0048 0.0009 0.0018 0.0080 0.0033 

tivtiva natani mg/l 0.0097 0.0142 0.0060 0.0123 0.0182 0.0144 

jami mg/l 0.0129 0.0190 0.0069 0.0141 0.0262 0.0177 

fskeruli naleqi mg/kg 7.8 28.1 8.9 11.2 8.1 4.9 

niadagi mg/kg 30.7 35.7 25.1 29.3 40.3 22.1 

1 2 3 4 5 6 7 8 9 

18 

alazani 

qveda-

Saqriani 

       

wylis faza mg/l 0.0041 0.0072 0.0016 0.0029 0.0071 0.0027 

tivtiva 

natani 
mg/l 0.0165 0.0180 0.0107 0.0119 0.0182 0.0070 

jami mg/l 0.0206 0.0252 0.0123 0.0148 0.0253 0.0097 

fskeruli 

naleqi 
mg/kg 6.4 32.3 11.7 9.1 9.9 5.0 

niadagi mg/kg 27.9 44.2 38.2 35.6 27.8 19.8 
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cxrili 9. md.mtkvari xerTvisidan wiTel xidamde – 21-28.IX.2011w.  

# dasaxeleba 

mtkvari

xerTvi-

si     

mtkvari 

borjomi 

suramula 

xaSuri 

mtkvari 

xaSuri 

mtkvari 

gori 

liaxvi 

gori 

lexura 

kaspi  

aragvi 

Jinvali 

mtkvari 

kaspi 

1 gamWvirvaloba, sm 24 26 8 23 27 28 9 3 24 

2 pH 8.87 8.51 8.75 8.95 8.69 8.45 7.90 8.74 8.20 

3 temperatura,  0C 16.6 17.9 20.8 19.1 18.8 18.7 21.9 17.9 20.8 

4 
gaxsnili 

Jangbadi, mg/l 
9.1 8.1 7.7 7.7 10.6 9.1 8.4 8.2 7.7 

5 
O2-is gajerebis 

xarisxi, % 
90 79 62 91 80 90 93 - 92 

6 
eleqtrogamtar-

oba, sm/sm 
37 32 45 34 44 54 71 29 41 

7 
Jangva-aRdgeniTi 

potenciali, m/v 
147 156 142 115 109 110 165 126 136 

8 Jbm, mgO2/l 1.52 0.87 10.7 4.61 1.80 0.93 0.99 0.80 1.97 

9 karbonati, mg/l 9.7 9.0 6.1 8.3 7.1 1.9 5.7 1.8 6.4 

10 sixiste, mg.eqv./l 1.69 1.60 2.94 2.04 1.62 1.58 2.00 1.42 2.10 

11 
nitritis azoti, 

mgN/l 
0.006 0.018 0.094 0.067 0.033 0.024 0.080 0.006 0.023 

12 
nitratis azoti, 

mgN/l 
0.208 0.446 1.773 0.455 0.550 1.400 0.990 0.047 0.703 

13 
amoniumis azoti, 

mgN/l 
0.350 0.300 10.100 2.33 1.810 1.320 0.380 0.096 1.07 

14 amiaki, mgN/l 0.0033 0.0034 0.1000 0.0075 0.0100 0.0100 0.0036 0.0012 0.0092 

15 fosfati, mgP/l 0.143 0.080 0.179 0.178 0.078 0.047 0.060 0.006 0.099 

16 sulfatebi, mg/l 6.2 9.3 24.4 28.5 18.4 26.1 110.2 20.1 50.2 

17 qloridebi, mg/l 9.0 6.5 20.2 7.2 7.7 6.6 18.5 3.05 6.42 

18 
hidrokarbonati, 

mg/l 
150.5 124.6 210.8 197.3 169.8 214.1 235.7 125.6 240.1 

19 kaliumi, mg/l 2.0 1.5 4.6 1.9 1.3 1.0 2.0 1.1 1.7 

20 natriumi, mg/l 21.6 20.8 31.0 22.1 20.0 20.0 40.5 9.4 17.9 

21 kalciumi, mg/l 20.1 19.3 40.1 30.4 20.1 22.7 31.0 18.0 24.8 
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22 magniumi, mg/l 8.3 8.0 11.7 5.7 8.5 6.3 6.7 3.7 7.7 

23 mineralizacia, % 0.2 0.2 0.2 0.3 0.2 0.3 0.4 0.2 0.3 

24 zasn, mg/l 0.01 0.01 0.09 0.02 0.02 0.02 0.02 0.00 0.02 

25 rkina, mg/l 0.0012 0.0034 0.0021 0.0047 0.0035 0.0041 0.0022 kvali 0.0031 

26 TuTia, mg/l 0.0042 0.0050 0.0064 0.0069 0.0071 0.0083 0.0017 0.0051 0.0065 

27 spilenZi, mg/l 0.0069 0.0066 0.0072 0.0077 0.0079 0.0090 0.0095 0.0077 0.0081 

28 nikeli, mg/l 0.0022 0.0028 0.0018 0.0032 0.0036 0.0038 0.0028 0.0020 0.0052 

29 tyvia, mg/l 0.0007 0.0010 0.0011 0.0021 0.0013 0.0015 0.0011 kvali 0.0018 

30 manganumi, mg/l 0.0092 0.0101 0.0082 0.0092 0.0090 0.0101 0.0014 0.0014 0.0056 

cxrili 9. (gagrZeleba)  

# dasaxeleba 
mtkvari

zahesi 

mtkvari 

Tbilisi 

mtkvari

gaCia-ni 

mtkvari 

rusTavi 

xrami 

wiTeli 

xidi 

iori 

TianeTi 

zeda 

alazani 

(qveda) 

Saqriani 

alazani 

(zeda) 

axmeta 

iori 

sarTiW

ala 

qveda 

1 gamWvirvaloba,sm 24 25 26 25 13 4 7 6 8 

2 pH 8.40 8.50 8.12 8.26 8.30 8.59 8.30 8.64 8.44 

3 temperatura, 0C 19.8 19.2 17.9 18.4 13.3 20.0 17.8 23.0 16.2 

4 
gaxsnili 

Jangbadi, mg/l 
8.0 8.0 8.5 9.0 9.8 8.1 9.0 7.6 7.9 

5 
O2-is gajerebis 

xarisxi, % 
81 64 85 84 94 108 108 115 91 

6 
eleqtrogamtaro

ba, sm/sm 
43 49 76 62 67 31 31 26 40 

7 
Jangva-aRdgeniTi 

potenciali, m/v 
122 132 126 162 178 149 177 154 166 

8 Jbm, mg O2/l 1.40 1.53 3.71 3.47 1.53 1.00 1.33 1.04 1.31 

9 karbonati, mg/l 4.8 5.6 3.3 3.0 6.2 2.4 5.6 4.7 2.8 

10 sixiste, mg.eqv./l 2.30 2.28 2.30 2.47 2.50 1.95 2.21 2.40 2.78 

11 
nitritis azoti, 

mgN/l 
0.049 0.078 0.089 0.094 0.070 0.026 0.071 0.056 0.032 

12 
nitratis azoti, 

mgN/l 
0.402 0.456 0.600 0.761 2.049 0.068 0.062 0.049 0.077 
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13 
amoniumis azoti, 

mgN/l 
0.891 0.730 0.830 1.030 1.900 0.135 0.250 0.244 0.264 

14 amiaki, mgN/l 0.0110 0.0200 0.0109 0.0110 0.0401 0.0021 0.0037 0.0030 0.0032 

15 fosfati, mgP/l  0.384 0.095 0.029 0.009 0.007 0.049 0.235 0.181 0.061 

16 sulfatebi, mg/l  45.6 26.2 59.3 90.5 110.2 27.8 61.2 49.4 38.1 

17 qloridebi, mg/l  6.90 7.90 8.10 9.30 10.40 6.25 8.42 8.57 7.02 

18 
hidrokarbonati, 

mg/l 
182.1 186.9 182.5 209.1 220.6 175.6 253.8 215.4 198.8 

19 kaliumi, mg/l 1.3 1.5 1.4 1.7 1.4 1.0 1.5 1.3 1.1 

20 natriumi, mg/l 24.2 25.9 26.6 29.4 33.8 9.2 14.7 12.5 10.1 

21 kalciumi, mg/l 31.5 31.2 32.3 34.2 40.9 17.8 26.3 24.2 19.0 

22 magniumi, mg/l 9.7 8.9 8.8 12.4 8.2 3.7 7.1 6.5 4.8 

23 mineralizacia, % 0.3 0.3 0.3 0.4 0.4 0.2 0.2 0.2 0.3 

24 zasn, mg/l 0.04 0.07 0.04 0.03 0.02 0.01 0.01 0.01 0.01 

25 rkina, mg/l 0.0041 0.0040 0.0047 0.0055 0.0071 kvali kvali kvali kvali 

26 TuTia, mg/l 0.0180 0.0172 0.0143 0.0137 0.0200 0.0076 0.0090 0.0072 0.0088 

27 spilenZi, mg/l 0.0076 0.0088 0.0053 0.0102 0.0145 0.0079 0.0060 0.0054 0.0081 

28 nikeli, mg/l 0.0028 0.0037 0.0039 0.0041 0.0105 0.0016 0.0024 0.0031 0.0030 

29 tyvia, mg/l 0.0020 0.0012 0.0022 0.0037 0.0071 kvali kvali kvali kvali 

30 manganumi, mg/l 0.0089 0.0088 0.0101 0.0093 0.0067 0.0071 0.0109 0.0090 0.0082 
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cxrili 10. mdinare mtkvris auzSi aRebul nimuSebSi mZime liTonebis Semcveloba  

(21-28 seqtemberi, 2011)     

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

# 

dakvirvebis 

punqti, 

nimuSis 

saxeoba 

ganzomileba 
spilenZi 

Cu 

TuTia 

Zn 

rkina 

Fe 

nikeli 

Ni 

manganumi 

     Mn  

tyvia 

Pb 

1 2 3 4 5 6 7 8 9 

1 

 

 

 

mtkvari-

xerTvisi 
       

wylis faza mg/l 0.0069 0.0042 0.0012 0.0022 0.0092 0.0007 

tivtiva 

natani 
mg/l - - - - - - 

jami mg/l 0.0069 0.0042 0.0012 0.0022 0.0092 0.0007 

fskeruli 

naleqi 
mg/kg 11.4 20.2 9.9 8.6 9.1 4.1 

niadagi mg/kg 15.9 24.7 27.8 13.9 20.2 6.8 

2 

mtkvari-

borjomi 
       

wylis faza mg/l 0.0066 0.0050 0.0034 0.0028 0.0101 0.0010 

tivtiva 

natani 
mg/l - - - - - - 

jami mg/l 0.0066 0.0050 0.0034 0.0028 0.0101 0.0010 

fskeruli 

naleqi 
mg/kg 17.2 22.0 14.8 12.6 7.8 5.1 

niadagi mg/kg 18.9 30.7 24.4 17.9 25.6 8.8 
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 2 3 4 5 6 7 8 9 

3 

mtkvari-xaSuri        

wylis faza mg/l 0.0077 0.0069 0.0047 0.0032 0.0092 0.0021 

tivtiva natani mg/l - - - - - - 

jami mg/l 0.0077 0.0069 0.0047 0.0032 0.0092 0.0021 

fskeruli naleqi mg/kg 18.7 20.9 13.9 14.0 9.7 4.8 

niadagi mg/kg 24.1 32.6 25.0 21.1 29.3 9.8 

4 

suramuli-xaSuri        

wylis faza mg/l 0.0072 0.0064 0.0021 0.0018 0.0082 0.0011 

tivtiva natani mg/l 0.0114 0.0091 0.0072 0.0030 0.0107 0.0024 

jami mg/l 0.0186 0.0155 0.0093 0.0048 0.0189 0.0035 

fskeruli naleqi mg/kg 18.0 19.7 14.7 15.7 7.9 5.1 

niadagi mg/kg 30.4 40.4 27.8 24.8 30.2 13.2 

5 

mtkvari-gori        

wylis faza mg/l 0.0079 0.0071 0.0035 0.0036 0.0090 0.0013 

tivtiva natani mg/l - - - - - - 

jami mg/l 0.0079 0.0071 0.0035 0.0036 0.0090 0.0013 

fskeruli naleqi mg/kg 17.9 16.9 22.3 13.7 8.0 6.2 

niadagi mg/kg 29.8 36.2 36.8 26.2 38.8 14.8 
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 2 3 4 5 6 7 8 9 

6 

liaxvi-gori        

wylis faza mg/l 0.0090 0.0083 0.0041 0.0038 0.0101 0.0015 

tivtiva natani mg/l - - - - - - 

jami mg/l 0.0090 0.0083 0.0041 0.0038 0.0101 0.0015 

fskeruli 

naleqi 
mg/kg 13.2 11.9 16.4 9.7 5.4 2.1 

niadagi mg/kg 20.8 27.1 27.8 20.1 19.8 10.4 

7 

mtkvari-kaspi        

wylis faza mg/l 0.0081 0.0065 0.0031 0.0052 0.0056 0.0018 

tivtiva natani mg/l - - - - - - 

jami mg/l 0.0081 0.0065 0.0031 0.0052 0.0056 0.0018 

fskeruli 

naleqi 
mg/kg 14.8 12.3 18.1 11.4 6.5 3.0 

niadagi mg/kg 18.9 19.2 31.2 21.6 21.8 7.8 

8 

lexura-kaspi        

wylis faza mg/l 0.0095 0.0017 0.0022 0.0028 0.0014 0.0011 

tivtiva natani mg/l 0.0040 0.0009 0.0020 0.0017 0.0024 0.0009 

jami mg/l 0.0135 0.0026 0.0042 0.0045 0.0038 0.0020 

fskeruli 

naleqi 
mg/kg 9.8 9.1 11.2 7.8 4.6 2.9 
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1 2 3 4 5 6 7 8 9 

9 

mtkvari-zahesi        

wylis faza mg/l 0.0076 0.0162 0.0041 0.0028 0.0089 0.0020 

tivtiva natani mg/l - - - - - - 

jami mg/l 0.0076 0.0162 0.0041 0.0028 0.0089 0.0020 

fskeruli 

naleqi 
mg/kg 12.4 14.2 21.3 13.4 7.0 3.9 

niadagi mg/kg 22.7 22.1 30.9 22.9 23.0 9.7 

10 

mtkvari-Tbilisi        

wylis faza mg/l 0.0088 0.0172 0.0040 0.0037 0.0088 0.0012 

tivtiva natani mg/l - - - - - - 

jami mg/l 0.0088 0.0172 0.0040 0.0037 0.0088 0.0012 

fskeruli 

naleqi 
mg/kg 20.4 19.7 30.1 16.2 6.3 4.0 

niadagi mg/kg 24.6 25.1 40.8 29.1 20.2 15.6 

11 

mtkvari-gaCiani        

wylis faza mg/l 0.0053 0.0143 0.0047 0.0039 0.0101 0.0022 

tivtiva natani mg/l - - - - - - 

jami mg/l 0.0053 0.0143 0.0047 0.0039 0.0101 0.0022 
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1 2 3 4 5 6 7 8 9 

12 

mtkvari-rusTavi        

wylis faza mg/l 0.0102 0.0137 0.0055 0.0041 0.0093 0.0037 

tivtiva natani mg/l - - - - - - 

jami mg/l 0.0102 0.0137 0.0055 0.0041 0.0093 0.0037 

fskeruli 

naleqi 
mg/kg 20.1 23.3 42.4 24.3 6.1 7.3 

niadagi mg/kg 70.0 51.8 48.1 41.1 61.0 10.3 

13 

 

 

 

xrami-wiTeli 

xidi 
       

wylis faza mg/l 0.0145 0.0200 0.0071 0.0105 0.0067 0.0071 

tivtiva natani mg/l - - - - - - 

jami mg/l 0.0145 0.0200 0.0071 0.0105 0.0067 0.0071 

fskeruli 

naleqi 
mg/kg 27.8 37.1 62.1 28.1 10.5 6.9 

niadagi mg/kg 31.6 51.1 49.4 54.1 39.9 10.9 

14 

aragvi-Jinvali        

wylis faza mg/l 0.0077 0.0051 kvali 0.0020 kvali 0.0014 

tivtiva natani mg/l - - - - - - 

jami mg/l 0.0077 0.0051 kvali 0.0020 kvali 0.0014 

fskeruli 

naleqi 
mg/kg 7.9 8.2 6.3 7.0 5.8 2.0 



120 

 

1 2 3 4 5 6 7 8 9 

15 

iori zeda-

TianeTi 
       

wylis faza mg/l 0.0079 0.0076 kvali 0.0016 0.0071 kvali 

tivtiva natani mg/l - - - - - - 

jami mg/l 0.0079 0.0076 kvali 0.0016 0.0071 kvali 

fskeruli 

naleqi 
mg/kg 10.4 40.9 56.6 13.5 17.2 6.8 

niadagi mg/kg 32.8 88.7 30.7 39.3 25.4 20.6 

16 

iori qveda-

sarTiWala 
       

wylis faza mg/l 0.0081 0.0088 kvali 0.0030 0.0082 kvali 

tivtiva natani mg/l 0.0042 0.0102 0.0017 0.0042 0.0031 kvali 

jami mg/l 0.0123 0.0190 0.0017 0.0072 0.0113 kvali 

fskeruli 

naleqi 
mg/kg 10.2 46.3 24.7 19.2 19.8 3.4 

niadagi mg/kg 33.8 62.1 29.2 41.2 38.4 23.1 

17 

alazani zeda-

axmeta 
       

wylis faza mg/l 0.0054 0.0072 kvali 0.0031 0.0090 kvali 

tivtiva natani mg/l - - - - - - 

jami mg/l 0.0054 0.0072 kvali 0.0031 0.0090 kvali 
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cxrili 11.  md.mtkvari xerTvisidan wiTel xidamde – 01-08.05.12  

# dasaxeleba 

mtkvari

xerTvi-

si 

mtkvari 

borjomi 

suramula 

xaSuri 

mtkvari 

xaSuri 

mtkvari 

gori 

liaxvi 

gori 

lexura 

kaspi  

aragvi 

Jinvali 

mtkvari 

kaspi 

1 gamWvirvaloba, sm 10 11 14 12 9 11 13 16 11 

2 pH 8.34 8.70 8.50 8.70 8.57 8.42 8.41 8.68 8.70 

3 temperatura,  0C 11.0 10.1 14.0 12.2 13.1 12.6 15.0 10.7 14.6 

4 
gaxsnili 

Jangbadi, mg/l 
6.6 7.1 6.4 7.0 7.0 6.9 6.3 6.9 6.5 

5 
O2-is gajerebis 

xarisxi, % 
87.5 88.0 75.8 78.9 80.3 76.7 75.6 83.1 80.2 

6 
eleqtrogamtar-

oba, sm/sm 
16 16 36 25 36 38 41 44 26 

7 
Jangva-aRdgeniTi 

potenciali, m/v 
189 144 156 142 153 164 164 180 165 

8 Jbm, mgO2/l 1.71 1.67 5.08 3.24 1.40 1.34 1.69 0.82 1.48 

9 karbonati, mg/l 1.4 1.6 5.18 3.87 2.0 4.2 7.0 0.73 1.09 

10 sixiste, mg.eqv./l 1.75 2.10 2.89 2.43 2.00 2.81 2.87 5.80 2.18 

11 
nitritis azoti, 

mg/l 
0.069 0.057 0.317 0.169 0.030 0.017 0.060 0.070 0.062 

12 
nitratis azoti, 

mg/l 
0.182 0.126 1.027 0.618 0.197 0.203 0.283 0.089 0.226 

13 
amoniumis azoti, 

mg/l 
0.204 0.315 1.371 0.462 0.511 0.627 0.879 0.091 0.418 

14 amiaki, mg/l 0.0027 0.0031 0.0178 0.0086 0.0090 0.0095 0.0130 0.0022 0.0061 

15 fosfati, mg/l 0.038 0.023 0.044 0.038 0.016 0.022 0.022 0.020 0.063 

16 sulfatebi, mg/l 11.79 18.73 19.15 10.03 9.04 16.92 25.50 16.41 29.37 

17 qloridebi, mg/l 2.40 2.17 6.81 3.17 2.97 2.07 2.95 3.40 2.13 

18 
hidrokarbonati, 

mg/l 
104.3 119.4 170.6 149.1 129.6 154.6 178.9 153.1 149.1 

19 kaliumi, mg/l 1.3 1.4 1.1 1.1 1.3 1.1 1.4 1.0 1.2 

20 natriumi, mg/l 7.2 7.0 11.9 7.7 8.6 7.0 8.8 15.2 8.1 

21 kalciumi, mg/l 24.3 29.7 39.4 35.1 30.5 37.3 40.4 36.9 32.3 
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22 magniumi, mg/l 6.9 6.8 8.2 8.0 8.1 9.2 9.8 8.8 8.4 

23 mineralizacia, % 0.2 0.2 0.3 0.2 0.3 0.2 0.3 0.3 0.3 

24 zasn, mg/l 0.001 0.002 0.006 0.003 0.003 0.002 0.003 0.001 0.003 

25 rkina, mg/l 0.0031 0.0036 0.0027 0.0051 0.0042 0.0047 0.0034 0.0017 0.0055 

26 TuTia, mg/l 0.0029 0.0033 0.0056 0.0085 0.0103 0.0050 0.0073 0.0039 0.0089 

27 spilenZi, mg/l 0.0071 0.0073 0.0069 0.0079 0.0097 0.0090 0.0082 0.0063 0.0058 

28 nikeli, mg/l 0.0020 0.0036 0.0014 0.0146 0.0180 0.0144 0.0131 0.0062 0.0085 

29 tyvia, mg/l 0.0007 0.0011 0.0007 0.0008 0.0008 0.0009 0.0013 0.0008 0.0017 

30 manganumi, mg/l 0.0087 0.0097 0.0102 0.0116 0.0125 0.0093 0.0090 0.0046 0.0061 

cxrili 11. (gagrZeleba) 

# dasaxeleba 

mtkvari 

zahesi 

mtkvari 

Tbilisi 

mtkvari 

gaCiani 

mtkvari 

rusTavi 

xrami 

wiTeli 

xidi 

iori 

TianeTi 

zeda 

alazani 

(qveda) 

 Saqriani 

alazani  

(zeda) 

axmeta 

iori 

sarTiWala 

qveda 

1 gamWvirvaloba,sm 10 9 8 9 15 13 10 11 10 

2 pH 8.60 8.76 8.50 8.63 8.45 8.72 8.61 8.52 8.42 

3 temperatura, 0C 14.1 13.2 13.4 13.2 16.3 10.9 14.3 14.4 17.3 

4 
gaxsnili 

Jangbadi, mg/l 
6.7 6.5 7.9 7.5 5.8 8.2 6.5 6.9 6.1 

5 
O2-is gajerebis 

xarisxi, % 
88.1 79.8 79.1 81.2 76.7 81.7 78.9 82.1 80.2 

6 
eleqtrogamtaro

ba, sm/sm 
25 27 29 26 30 22 24 28 25 

7 
Jangva-aRdgeniTi 

potenciali, m/v 
173 180 176 173 170 184 186 181 164 

8 Jbm, mg O2/l 2.01 1.81 2.62 2.09 1.15 1.03 1.78 1.62 1.13 

9 karbonati, mg/l 2.69 3.01 2.72 3.47 3.98 3.01 2.83 2.74 3.21 

10 sixiste, mg.eqv./l 2.47 2.61 2.70 3.00 3.11 2.88 2.47 2.51 2.73 

11 
nitritis azoti, 

mg/l 
0.061 0.098 0.062 0.110 0.086 0.042 0.044 0.039 0.053 

12 
nitratis azoti, 

mg/l 
0.365 0.402 0.411 0.439 0.348 0.107 0.379 0.423 0.135 
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13 
amoniumis azoti, 

mg/l 
0.482 0.629 0.577 0.682 0.803 0.087 0.590 0.493 0.103 

14 amiaki, mg/l 0.0075 0.0109 0.0096 0.0112 0.0170 0.0076 0.0040 0.0033 0.0082 

15 fosfati, mg/l  0.057 0.127 0.109 0.298 0.021 0.024 0.061 0.081 0.082 

16 sulfatebi, mg/l  20.88 33.26 11.76 24.81 30.14 15.17 12.44 18.03 13.71 

17 qloridebi, mg/l  4.18 4.98 3.28 6.17 3.73 6.09 2.28 2.94 5.13 

18 
hidrokarbonati, 

mg/l 
146.5 151.6 170.5 177.2 178.6 130.8 135.3 140.9 137.7 

19 kaliumi, mg/l 1.2 1.3 1.2 1.3 1.4 1.1 1.2 1.3 1.1 

20 natriumi, mg/l 7.7 14.9 15.1 19.3 9.3 10.3 7.4 7.9 9.9 

21 kalciumi, mg/l 37.6 41.7 31.2 43.9 39.1 33.7 35.2 37.1 29.9 

22 magniumi, mg/l 9.0 9.3 8.0 8.2 9.9 7.2 7.3 7.4 7.0 

23 mineralizacia, % 0.2 0.3 0.2 0.3 0.3 0.2 0.2 0.2 0.2 

24 zasn, mg/l 0.003 0.004 0.004 0.004 0.003 0.001 0.002 0.001 0.002 

25 rkina, mg/l 0.0071 0.0069 0.0079 0.0102 0.0157 0.0036 0.0042 0.0038 0.0033 

26 TuTia, mg/l 0.0140 0.0155 0.0160 0.0149 0.0168 0.0040 0.0029 0.0033 0.0044 

27 spilenZi, mg/l 0.0079 0.0088 0.0097 0.0107 0.0124 0.0051 0.0037 0.0050 0.0061 

28 nikeli, mg/l 0.0020 0.0020 0.0031 0.0042 0.0067 0.0020 0.0015 0.0010 0.0009 

29 tyvia, mg/l 0.0011 0.0021 0.0027 0.0040 0.0055 0.0007 0.0007 0.0006 0.0007 

30 manganumi, mg/l 0.0020 0.0033 0.0029 0.0037 0.0036 0.0019 0.0029 0.0031 0.0046 
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cxrili 12. mdinare mtkvris auzSi aRebul nimuSebSi mZime liTonebis 

Semcveloba (01-08.05.12) 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

# 

dakvirvebis 

punqti, 

nimuSis 

saxeoba 

ganzomileba 
rkina 

Fe 

TuTia 

Zn 

spilenZi 

Cu 

nikeli 

Ni 

tyvia 

Pb  

manganumi 

     Mn 

1 2 3 4 5 6 7 8 9 

1 

 

 

 

mtkvari-

xerTvisi 
       

wylis faza mg/l 0.0031 0.0029 0.0071 0.0020 0.0007 0.0087 

tivtiva 

natani 
mg/l 0.0245 0.0172 0.0124 0.0061 0.0020 0.0288 

jami mg/l 0.0276 0.0201 0.0195 0.0081 0.0027 0.0375 

fskeruli 

naleqi 
mg/kg 8.7 11.2 6.7 9.2 5.1 9.4 

niadagi  

(0-10)sm 
mg/kg 25.6 26.6 15.3 17.8 8.9 40.8 

(10-20)sm mg/kg       

(20-30)sm mg/kg       

2 

mtkvari-

borjomi 
       

wylis faza mg/l 0.0036 0.0033 0.0073 0.0036 0.0011 0.0097 

tivtiva 

natani 
mg/l 0.0203 0.0187 0.0207 0.0082 0.0028 0.0285 
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jami mg/l 0.0239 0.0220 0.0280 0.0118 0.0032 0.0382 

fskeruli 

naleqi 
mg/kg 9.6 12.4 14.9 14.2 5.5 9.3 

niadagi mg/kg 26.1 30.4 27.6 27.9 9.8 51.8 

         

1 2 3 4 5 6 7 8 9 

3 

mtkvari-

xaSuri 
       

wylis faza mg/l 0.0051 0.0085 0.0079 0.0146 0.0008 0.0116 

tivtiva 

natani 
mg/l 0.0195 0.0140 0.0146 0.0130 0.0025 0.0305 

jami mg/l 0.0246 0.0225 0.0225 0.0276 0.0033 0.0421 

fskeruli 

naleqi 
mg/kg 9.3 13.1 15.8 16.8 6.2 9.7 

niadagi mg/kg 27.4 26.8 29.2 30.7 10.2 53.5 

4 

suramuli-

xaSuri 
       

wylis faza mg/l 0.0027 0.0056 0.0069 0.0014 0.0007 0.0102 

tivtiva 

natani 
mg/l 0.0115 0.0088 0.0109 0.0062 0.0020 0.0311 

jami mg/l 0.0142 0.0144 0.0178 0.0076 0.0027 0.0413 

fskeruli 

naleqi 
mg/kg 16.2 10.9 11.6 18.6 6.2 7.6 

niadagi mg/kg 22.9 24.7 24.2 29.3 9.7 43.9 
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5 

mtkvari-

gori 
       

wylis faza mg/l 0.0042 0.0103 0.0097 0.0180 0.0008 0.0125 

tivtiva 

natani 
mg/l 0.0204 0.0289 0.0147 0.0100 0.0024 0.0342 

jami mg/l 0.0246 0.0392 0.0244 0.0280 0.0032 0.0467 

fskeruli 

naleqi 
mg/kg 18.7 20.1 17.8 18.0 6.8 14.2 

niadagi mg/kg 28.0 51.6 30.4 31.9 14.5 70.6 

1 2 3 4 5 6 7 8 9 

6 

liaxvi-gori        

wylis faza mg/l 0.0047 0.0050 0.0090 0.0144 0.0009 0.0093 

tivtiva 

natani 
mg/l 0.0094 0.0121 0.0167 0.0160 0.0043 0.0216 

jami mg/l 0.0141 0.0171 0.0257 0.0304 0.0052 0.0309 

fskeruli 

naleqi 
mg/kg 21.3 25.5 14.6 20.2 7.9 18.9 

niadagi mg/kg 26.6 42.6 29.7 36.1 17.3 61.6 

7 

mtkvari-

kaspi 
       

wylis faza mg/l 0.0055 0.0089 0.0058 0.0085 0.0017 0.0061 

tivtiva 

natani 
mg/l 0.0182 0.0180 0.0201 0.0126 0.0042 0.0184 
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jami mg/l 0.0237 0.0269 0.0259 0.0211 0.0059 0.0245 

fskeruli 

naleqi 
mg/kg 19.0 24.8 26.2 18.9 8.1 19.2 

niadagi mg/kg 29.2 39.9 41.2 34.6 18.0 60.9 

8 

lexura-

kaspi 
       

wylis faza mg/l 0.0034 0.0073 0.0082 0.0131 0.0013 0.0090 

tivtiva 

natani 
mg/l 0.0166 0.0102 0.0214 0.0170 0.0039 0.0209 

jami mg/l 0.0200 0.0175 0.0296 0.0301 0.0052 0.0299 

fskeruli 

naleqi mg/kg 15.7 18.7 23.7 20.3 7.3 16.4 

niadagi mg/kg 20.5 30.2 38.8 28.7 18.9 74.3 

1 2 3 4 5 6 7 8 9 

9 

mtkvari-

zahesi 
       

wylis faza mg/l 0.0071 0.0140 0.0079 0.0020 0.0011 0.0020 

tivtiva 

natani 
mg/l 0.0200 0.0251 0.0193 0.0097 0.0050 0.0211 

jami mg/l 0.0271 0.0391 0.0272 0.0117 0.0061 0.0231 

fskeruli 

naleqi 
mg/kg 17.2 29.7 38.8 24.2 10.9 17.1 

niadagi mg/kg 28.8 52.4 56.1 43.4 18.4 81.3 
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10 

mtkvari-

Tbilisi 
       

wylis faza mg/l 0.0069 0.0155 0.0088 0.0020 0.0021 0.0033 

tivtiva 

natani 
mg/l 0.0176 0.0260 0.0262 0.0082 0.0076 0.0190 

jami mg/l 0.0245 0.0415 0.0350 0.0102 0.0097 0.0223 

fskeruli 

naleqi 
mg/kg 24.7 38.7 30.6 25.1 8.5 29.7 

niadagi mg/kg 60.0 57.6 68.7 40.3 19.7 72.5 

11 

mtkvari-

gaCiani 
       

wylis faza mg/l 0.0079 0.0160 0.0097 0.0031 0.0027 0.0029 

tivtiva 

natani 
mg/l 0.0206 0.0312 0.0242 0.0074 0.0080 0.0201 

jami mg/l 0.0285 0.0472 0.0339 0.0105 0.0107 0.0230 

fskeruli 

naleqi 
mg/kg 19.2 40.2 36.2 16.3 8.1 31.8 

niadagi mg/kg 50.5 60.1 69.7 42.6 21.0 70.9 

1 2 3 4 5 6 7 8 9 

12 

mtkvari-

rusTavi 
       

wylis faza mg/l 0.0102 0.0149 0.0107 0.0042 0.0040 0.0037 

tivtiva mg/l 0.0264 0.0270 0.0230 0.0108 0.0074 0.0250 
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natani 

jami mg/l 0.0366 0.0419 0.0337 0.0150 0.0114 0.0287 

fskeruli 

naleqi 
mg/kg 23.9 31.7 36.8 26.1 9.0 34.5 

niadagi mg/kg 67.3 62.6 87.2 46.7 22.7 80.6 

13 

 

 

 

xrami-wiT-

eli xidi 
       

wylis faza mg/l 0.0157 0.0168 0.0124 0.0067 0.0055 0.0036 

tivtiva 

natani 
mg/l 0.0381 0.0309 0.0314 0.0101 0.0080 0.0266 

jami mg/l 0.0538 0.0477 0.0438 0.0168 0.0135 0.0302 

fskeruli 

naleqi 
mg/kg 24.4 40.4 21.3 20.9 12.4 30.2 

niadagi, 

(10-20)sm 
mg/kg 63.2 51.9 62.8 56.7 23.1 56.7 

(10-20)sm mg/kg       

(20-30)sm mg/kg       

14 

aragvi-

Jinvali 
       

wylis faza mg/l 0.0017 0.0039 0.0063 0.0062 0.0008 0.0046 

tivtiva 

natani 
mg/l 0.0095 0.0075 0.0100 0.0042 0.0043 0.0109 

jami mg/l 0.0112 0.0114 0.0163 0.0104 0.0051 0.0155 



130 

 

fskeruli 

naleqi 
mg/kg 6.8 9.1 8.8 5.9 5.9 7.9 

niadagi mg/kg 18.7 24.2 16.4 21.6 10.2 31.8 

1 2 3 4 5 6 7 8 9 

15 

iori zeda-

TianeTi 
       

wylis faza mg/l 0.0036 0.0040 0.0051 0.0020 0.0007 0.0019 

tivtiva 

natani 
mg/l 0.0102 0.0109 0.0102 0.0077 0.0040 0.0102 

jami mg/l 0.0138 0.0149 0.0153 0.0097 0.0047 0.0121 

fskeruli 

naleqi 
mg/kg 19.2 32.3 7.8 14.9 7.9 16.7 

niadagi mg/kg 20.1 70.6 31.6 31.3 22.4 39.6 

16 

iori qveda-

sarTiWala 
       

wylis faza mg/l 0.0033 0.0044 0.0061 0.0009 0.0007 0.0046 

tivtiva 

natani 
mg/l 0.0120 0.0121 0.0122 0.0064 0.0051 0.0162 

jami mg/l 0.0153 0.0165 0.0183 0.0073 0.0058 0.0208 

fskeruli 

naleqi 
mg/kg 10.2 40.6 8.6 23.4 9.7 20.4 

niadagi mg/kg 19.0 71.2 24.3 36.8 26.4 40.8 

17 
alazani 

zeda-axmeta 
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wylis faza mg/l 0.0038 0.0033 0.0050 0.0010 0.0006 0.0031 

tivtiva 

natani 
mg/l 0.0111 0.0130 0.0160 0.0092 0.0070 0.0180 

jami mg/l 0.0149 0.0163 0.0210 0.0102 0.0076 0.0211 

fskeruli 

naleqi 
mg/kg 13.7 15.5 14.6 7.6 6.3 11.7 

niadagi mg/kg 21.1 24.3 26.2 28.4 16.5 38.1 

1 2 3 4 5 6 7 8 9 

18 

alazani 

qveda-

Saqriani 

       

wylis faza mg/l 0.0042 0.0029 0.0037 0.0015 0.0007 0.0029 

tivtiva 

natani 
mg/l 0.0140 0.0102 0.0147 0.0077 0.0052 0.0171 

jami mg/l 0.0182 0.0131 0.0184 0.0092 0.0059 0.0200 

fskeruli 

naleqi 
mg/kg 6.7 20.6 6.9 17.9 8.2 13.6 

niadagi mg/kg 23.6 51.8 27.1 30.7 19.6 34.8 
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cxrili 13. md.mtkvari xerTvisidan wiTel xidamde – 16-23.VII.012 

# dasaxeleba 

mtkvari 

xerTvi-

si 

mtkvari 

borjomi 

suramula 

xaSuri 

mtkvari 

xaSuri 

mtkvari 

gori 

liaxvi 

gori 

lexura 

kaspi  

mtkvari 

kaspi 

aragvi 

Jinvali 

1 gamWvirvaloba, sm 9 8 11 7 7 10 13 8 15 

2 pH 8.10 8.16 8.62 8.66 8.65 8.27 8.51 8.68 8.81 

3 temperatura,  0C 20.0 19.3 22.0 20.9 22.0 20.8 28.0 25.9 15.9 

4 
gaxsnili 

Jangbadi, mg/l 
7.2 7.3 7.0 7.2 8.2 8.6 8.0 7.8 7.8 

5 
O2-is gajerebis 

xarisxi, % 
86.1 87.0 68.9 70.8 78.2 77.0 73.6 79.5 82.3 

6 
eleqtrogamtar-

oba, sm/sm 
202 215 320 240 290 306 630 390 300 

7 
Jangva-aRdgeniTi 

potenciali, m/v 
182 147 166 181 189 181 138 123 158 

8 Jbm, mgO2/l 1.75 1.83 3.86 2.14 1.52 1.83 1.41 1.36 1.10 

9 karbonati, mg/l 3.8 6.4 5.6 5.2 2.1 4.1 3.6 2.2 1.43 

10 sixiste, mg.eqv./l 2.02 1.71 1.78 1.75 2.01 2.37 1.62 1.89 2.44 

11 
nitritis azoti, 

mg/l 
0.017 0.029 0.390 0.142 0.042 0.007 0.006 0.044 0.002 

12 
nitratis azoti, 

mg/l 
0.78 0.79 2.71 0.80 0.72 0.56 1.07 0.77 0.18 

13 
amoniumis azoti, 

mg/l 
0.56 0.91 12.61 0.96 2.23 0.36 2.29 2.32 0.17 

14 amiaki, mg/l 0.0031 0.0040 0.0298 0.0104 0.0073 0.0069 0.0043 0.0067 0.0019 

15 fosfati, mg/l 0.102 0.189 0.076 0.177 0.081 0.027 0.117 0.075 0.002 

16 sulfatebi, mg/l 28.14 12.16 18.66 14.62 21.61 19.72 37.12 22.32 15.24 

17 qloridebi, mg/l 5.76 4.03 9.12 5.27 3.07 2.23 4.76 3.21 2.22 

18 
hidrokarbonati, 

mg/l 
110.7 119.2 157.4 121.7 142.3 138.4 248.6 146.8 148.4 

19 kaliumi, mg/l 1.8 2.2 2.7 2.3 2.3 1.7 2.9 2.7 1.2 

20 natriumi, mg/l 12.6 10.1 19.0 11.2 10.7 9.2 9.7 11.4 6.5 



133 

 

21 kalciumi, mg/l 28.2 22.4 23.1 22.8 31.7 36.4 70.6 33.5 32.1 

22 magniumi, mg/l 8.5 8.9 8.1 8.3 8.8 7.7 11.8 10.4 8.0 

23 mineralizacia, % 0.2 0.2 0.3 0.2 0.2 0.2 0.4 0.3 0.1 

24 zasn, mg/l 0.001 0.002 0.003 0.003 0.002 0.001 0.001 0.002 0.001 

25 rkina, mg/l 0.0042 0.0041 0.0033 0.0047 0.0036 0.0040 0.0039 0.0051 0.0012 

26 TuTia, mg/l 0.0033 0.0030 0.0049 0.0071 0.0078 0.0046 0.0066 0.0076 0.0022 

27 spilenZi, mg/l 0.0098 0.0091 0.0072 0.0082 0.0082 0.0078 0.0078 0.0063 0.0057 

28 nikeli, mg/l 0.0023 0.0034 0.0022 0.0020 0.0079 0.0121 0.0127 0.0097 0.0041 

29 tyvia, mg/l 0.0009 0.0012 0.0010 0.0009 0.0011 0.0009 0.0011 0.0015 0.0006 

30 manganumi, mg/l 0.0094 0.0098 0.0117 0.0101 0.0107 0.0093 0.0082 0.0074 0.0032 

cxrili 13. (gagrZeleba) 

# dasaxeleba 

mtkvari 

zahesi 

mtkvari 

Tbilisi 

mtkvari 

gaCiani 

mtkvari 

rusTavi 

xrami 

wiTeli 

xidi 

iori 

TianeTi 

zeda 

iori 

sarTiWala 

qveda 

alazani  

(zeda) 

axmeta 

alazani 

(qveda) 

 Saqriani 

1 gamWvirvaloba,sm 10 8 9 7 6 11 9 11 12 

2 pH 8.65 8.76 8.49 8.45 8.68 8.20 8.77 8.40 8.70 

3 temperatura, 0C 23.1 21.8 21.9 22.3 26.1 20.1 17.3 25.0 20.6 

4 
gaxsnili 

Jangbadi, mg/l 
8.1 7.6 7.9 8.1 6.8 8.0 7.4 7.1 7.4 

5 
O2-is gajerebis 

xarisxi, % 
84.6 81.8 76.8 79.3 74.7 79.7 78.6 80.8 77.4 

84.

66 

eleqtrogamtaro

ba, sm/sm 
330 380 400 430 330 270 350 270 320 

7 
Jangva-aRdgeniTi 

potenciali, m/v 
146 200 205 199 176 177 186 203 186 

8 Jbm, mg O2/l 1.23 1.12 4.22 4.51 1.87 1.11 1.57 1.84 2.47 

9 karbonati, mg/l 4.5 1.45 1.41 4.40 4.21 2.38 2.42 3.12 4.30 

10 sixiste, mg.eqv./l 2.52 2.81 3.43 3.22 3.83 2.33 2.09 2.13 2.50 

11 
nitritis azoti, 

mg/l 
0.018 0.038 0.112 0.382 0.122 0.053 0.040 0.038 0.022 

12 nitratis azoti, 0.68 0.70 0.82 1.12 0.78 0.12 0.14 0.47 0.61 
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mg/l 

13 
amoniumis azoti, 

mg/l 
0.45 0.88 2.88 2.23 4.23 0.11 0.12 0.40 0.46 

14 amiaki, mg/l 0.0133 0.0144 0.0129 0.0174 0.0152 0.0127 0.0099 0.0074 0.0069 

15 fosfati, mg/l  0.086 0.062 0.058 0.320 0.159 0.081 0.073 0.054 0.021 

16 sulfatebi, mg/l  20.11 48.23 58.31 62.42 65.31 16.09 12.81 17.23 18.70 

17 qloridebi, mg/l  4.19 4.71 6.22 7.34 5.81 5.17 4.35 2.75 2.51 

18 
hidrokarbonati, 

mg/l 
153.6 152.3 182.5 181.6 182.9 139.2 141.9 159.8 163.5 

19 kaliumi, mg/l 2.8 2.8 2.8 2.7 4.2 1.1 1.2 1.3 1.1 

20 natriumi, mg/l 10.5 12.2 11.8 18.5 19.7 9.5 9.07 8.2 9.8 

21 kalciumi, mg/l 36.3 42.5 42.3 52.8 48.5 32.6 30.2 36.3 35.9 

22 magniumi, mg/l 8.2 8.8 12.1 11.2 8.2 7.4 7.5 6.9 7.1 

23 mineralizacia, % 0.2 0.3 0.3 0.3 0.3 0.1 0.1 0.2 0.2 

24 zasn, mg/l 0.003 0.003 0.003 0.003 0.002 0.002 0.001 0.001 0.002 

25 rkina, mg/l 0.0065 0.0078 0.0085 0.0098 0.0168 0.0027 0.0043 0.0039 0.0040 

26 TuTia, mg/l 0.0128 0.0162 0.0148 0.0152 0.0172 0.0033 0.0050 0.0047 0.0041 

27 spilenZi, mg/l 0.0088 0.0082 0.0078 0.0097 0.0128 0.0053 0.0066 0.0034 0.0053 

28 nikeli, mg/l 0.0019 0.0014 0.0025 0.0040 0.0062 0.0027 0.0036 0.0019 0.0026 

29 tyvia, mg/l 0.0014 0.0018 0.0022 0.0039 0.0047 0.0008 0.0009 0.0010 0.0009 

30 manganumi, mg/l 0.0018 0.0028 0.0034 0.0042 0.0061 0.0040 0.0031 0.0027 0.0017 
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cxrili 14. mdinare mtkvris auzSi aRebul nimuSebSi mZime liTonebis Semcveloba  

(16-23 ivlisi, 2012) 

# 

dakvirvebis 

punqti, 

nimuSis 

saxeoba 

ganzomileba 
rkina 

Fe  

TuTia 

Zn 

spilenZi 

Cu 

nikeli 

Ni 

tyvia 

Pb  

manganumi 

     Mn 

1 2 3 4 5 6 7 8 9 

1 

 

 

 

mtkvari-

xerTvisi 
       

wylis faza mg/l 0.0042 0.0033 0.0098 0.0023 0.0009 0.0094 

tivtiva 

natani 
mg/l 0.0198 0.0249 0.0192 0.0109 0.0048 0.0216 

jami mg/l 0.0240 0.0282 0.0290 0.0132 0.0057 0.0310 

fskeruli 

naleqi 
mg/kg 9.7 15.7 12.3 10.0 4.1 8.2 

niadagi  

(0-10)sm 
mg/kg 11.3 18.4 28.6 15.2 6.3 19.6 

2 

mtkvari-

borjomi 
       

wylis faza mg/l 0.0041 0.0030 0.00691 0.0034 0.0012 0.0098 

tivtiva 

natani 
mg/l 0.0244 0.0237 0.0255 0.0140 0.0056 0.0217 

jami mg/l 0.0285 0.0267 0.0346 0.0174 0.0068 0.0315 

fskeruli 

naleqi 
mg/kg 17.1 20.2 12.7 14.5 5.1 9.2 

niadagi mg/kg 19.8 27.6 26.8 21.9 8.3 27.5 
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1 2 3 4 5 6 7 8 9 

3 

mtkvari-

xaSuri 
       

wylis faza mg/l 0.0047 0.0071 0.0082 0.0020 0.0009 0.0101 

tivtiva 

natani 
mg/l 0.0164 0.0298 0.0206 0.0111 0.0058 0.0247 

jami mg/l 0.0211 0.0369 0.0288 0.0131 0.0067 0.0348 

fskeruli 

naleqi 
mg/kg 18.9 22.4 18.3 13.2 5.0 11.6 

niadagi mg/kg 23.6 31.3 23.1 24.7 8.6 30.9 

4 

suramuli-

xaSuri 
       

wylis faza mg/l 0.0033 0.0049 0.0072 0.0022 0.0010 0.0117 

tivtiva 

natani 
mg/l 0.0226 0.0301 0.0204 0.0107 0.0093 0.0170 

jami mg/l 0.0259 0.0350 0.0276 0.0129 0.0103 0.0287 

fskeruli 

naleqi 
mg/kg 17.1 19.2 18.3 17.4 6.3 7.2 

niadagi mg/kg 29.3 47.4 34.6 30.7 13.9 28.5 

5 

mtkvari-

gori 
       

wylis faza mg/l 0.0036 0.0078 0.0082 0.0079 0.0011 0.0107 

tivtiva 

natani 
mg/l 0.0169 0.0233 0.0211 0.0230 0.0087 0.0270 



137 

 

jami mg/l 0.0205 0.0311 0.0293 0.0309 0.0098 0.0377 

fskeruli 

naleqi 
mg/kg 21.7 17.4 19.6 17.1 6.9 8.0 

niadagi mg/kg 33.8 42.7 24.9 32.3 15.2 38.5 

1 2 3 4 5 6 7 8 9 

6 

liaxvi-gori        

wylis faza mg/l 0.0040 0.0046 0.0078 0.0121 0.0009 0.0023 

tivtiva 

natani 
mg/l 0.0207 0.0265 0.0203 0.0274 0.0091 0.0106 

jami mg/l 0.0247 0.0321 0.0281 0.0395 0.0100 0.0129 

fskeruli 

naleqi 
mg/kg 16.1 11.6 14.2 12.5 4.3 8.8 

niadagi mg/kg 22.8 32.3 20.6 26.9 10.2 37.1 

7 

mtkvari-

kaspi 
       

wylis faza mg/l 0.0051 0.0076 0.0063 0.0097 0.0015 0.0074 

tivtiva 

natani 
mg/l 0.0224 0.0281 0.0172 0.0143 0.0083 0.0140 

jami mg/l 0.0275 0.0357 0.0235 0.0240 0.0098 0.0214 

fskeruli 

naleqi 
mg/kg 17.9 14.6 12.7 14.6 3.3 7.3 

niadagi mg/kg 36.4 27.5 19.1 30.2 7.8 26.9 

8 lexura-        
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kaspi 

wylis faza mg/l 0.0039 0.0066 0.0078 0.0127 0.0011 0.0082 

tivtiva 

natani 
mg/l 0.0194 0.0201 0.0207 0.0234 0.0078 0.0164 

jami mg/l 0.0233 0.0267 0.0285 0.0361 0.0089 0.0246 

fskeruli 

naleqi 
mg/kg 7.9 9.3 9.7 7.4 4.6 6.3 

niadagi mg/kg 26.3 29.8 26.2 24.8 15.2 27.4 

1 2 3 4 5 6 7 8 9 

9 

mtkvari-

zahesi 
       

wylis faza mg/l 0.0065 0.0128 0.0088 0.0019 0.0014 0.0018 

tivtiva 

natani 
mg/l 0.0241 0.0223 0.0204 0.0112 0.0065 0.0124 

jami mg/l 0.0306 0.0351 0.0292 0.0131 0.0079 0.0142 

fskeruli 

naleqi 
mg/kg 14.6 13.7 14.2 15.8 2.9 6.2 

niadagi mg/kg 24.0 21.9 24.7 23.6 10.9 24.4 

10 

mtkvari-

Tbilisi 
       

wylis faza mg/l 0.0078 0.0162 0.0082 0.0014 0.0018 0.0028 

tivtiva 

natani 
mg/l 0.0217 0.0304 0.0203 0.0127 0.0077 0.0118 
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jami mg/l 0.0295 0.0466 0.0285 0.0141 0.0095 0.0146 

fskeruli 

naleqi 
mg/kg 29.1 20.3 18.1 10.4 3.9 7.7 

niadagi mg/kg 40.7 41.1 50.5 26.2 15.2 41.8 

11 

mtkvari-

gaCiani 
       

wylis faza mg/l 0.0085 0.0148 0.0078 0.0025 0.0022 0.0034 

tivtiva 

natani 
mg/l 0.0148 0.0321 0.0152 0.0213 0.0085 0.0184 

jami mg/l 0.0233 0.0469 0.0230 0.0238 0.0107 0.0218 

fskeruli 

naleqi 
mg/kg 30.4 20.6 22.5 15.8 6.3 8.6 

niadagi mg/kg 60.7 50.1 61.9 38.5 22.7 50.4 

1 2 3 4 5 6 7 8 9 

12 

mtkvari-

rusTavi 
       

wylis faza mg/l 0.0098 0.0152 0.0097 0.0040 0.0039 0.0042 

tivtiva 

natani 
mg/l 0.0243 0.0297 0.0203 0.0193 0.0088 0.0106 

jami mg/l 0.0341 0.0449 0.0300 0.0233 0.0127 0.0148 

fskeruli 

naleqi 
mg/kg 30.3 24.7 21.6 19.3 7.1 9.1 

niadagi mg/kg 61.8 71.6 80.5 43.1 26.5 78.7 



140 

 

13 

 

 

 

xrami-wiT-

eli xidi 
       

wylis faza mg/l 0.0168 0.0172 0.0128 0.0062 0.0047 0.0061 

tivtiva 

natani 
mg/l 0.0273 0.0306 0.0273 0.0142 0.0131 0.0225 

jami mg/l 0.0441 0.0478 0.0401 0.0204 0.0178 0.0286 

fskeruli 

naleqi 
mg/kg 23.6 29.3 27.9 24.3 9.1 20.8 

niadagi, 

(10-20)sm 
mg/kg 48.9 52.8 54.1 53.1 20.6 47.3 

14 

aragvi-

Jinvali 
       

wylis faza mg/l 0.0012 0.0022 0.0057 0.0041 0.0006 0.0032 

tivtiva 

natani 
mg/l 0.0081 0.0109 0.0131 0.0146 0.0039 0.0125 

jami mg/l 0.0093 0.0131 0.0188 0.0187 0.0045 0.00157 

fskeruli 

naleqi 
mg/kg 7.2 8.9 7.6 6.3 3.3 6.5 

niadagi mg/kg 23.1 20.7 24.7 20.9 9.1 28.6 
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1 2 3 4 5 6 7 8 9 

15 

iori zeda-

TianeTi 
       

wylis faza mg/l 0.0027 0.0033 0.0053 0.0027 0.0008 0.0040 

tivtiva 

natani 
mg/l 0.0084 0.0104 0.0128 0.0072 0.0037 0.0113 

jami mg/l 0.0111 0.0137 0.0181 0.0099 0.0045 0.0153 

fskeruli 

naleqi 
mg/kg 9.4 8.2 8.1 6.2 3.1 6.2 

niadagi mg/kg 32.7 21.5 22.3 24.1 9.8 31.6 

16 

iori qveda-

sarTiWala 
       

wylis faza mg/l 0.00543 0.0050 0.0066 0.0036 0.0009 0.0031 

tivtiva 

natani 
mg/l 0.0115 0.0126 0.0108 0.0092 0.0082 0.0147 

jami mg/l 0.0158 0.0176 0.0174 0.0128 0.0091 0.0178 

fskeruli 

naleqi 
mg/kg 21.2 38.4 7.2 17.9 7.6 10.9 

niadagi mg/kg 32.9 71.6 30.9 35.3 28.1 38.8 

17 

alazani 

zeda-axmeta 
       

wylis faza mg/l 0.0039 0.0047 0.0034 0.0019 0.0010 0.0027 

tivtiva 

natani 
mg/l 0.0089 0.0183 0.0117 0.0131 0.0102 0.0162 
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jami mg/l 0.0128 0.0230 0.0151 0.0150 0.0112 0.0189 

fskeruli 

naleqi 
mg/kg 8.2 27.7 8.4 10.9 5.5 10.6 

niadagi mg/kg 29.3 37.2 33.6 31.7 25.3 36.8 

1 2 3 4 5 6 7 8 9 

18 

alazani 

qveda-

Saqriani 

       

wylis faza mg/l 0.0040 0.0041 0.0053 0.0026 0.0009 0.0017 

tivtiva 

natani 
mg/l 0.0142 0.0152 0.0139 0.0129 0.0072 0.0132 

jami mg/l 0.0182 0.0193 0.0192 0.0155 0.0081 0.0149 

fskeruli 

naleqi 
mg/kg 13.6 29.7 30.5 10.7 4.2 11.2 

niadagi mg/kg 36.2 40.9 42.4 39.8 21.8 34.3 
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cxrili 15. md.mtkvari xerTvisidan wiTel xidamde – 20-27.IX.12  

# dasaxeleba 

mtkvari 

xerTvi-

si 

mtkvari 

borjomi 

suramula 

xaSuri 

mtkvari 

xaSuri 

mtkvari 

gori 

liaxvi 

gori 

lexura 

kaspi  

mtkvari 

kaspi 

aragvi 

Jinvali 

1 gamWvirvaloba, sm 12 13 12 10 9 10 11 12 15 

2 pH 8.90 9.07 8.80 8.91 8.70 8.60 8.50 8.80 8.90 

3 temperatura,  0C 14.9 15.6 15.7 15.6 16.8 16.5 17.7 19.1 18.8 

4 
gaxsnili 

Jangbadi, mg/l 
6.5 6.8 6.2 6.3 6.3 6.6 5.9 5.6 6.2 

5 
O2-is gajerebis 

xarisxi, % 
80.1 78.1 54.2 64.0 59.8 64.0 60.7 67.6 94.5 

6 
eleqtrogamtar-

oba, sm/sm 
133 139 139 131 138 154 161 131 129 

7 
Jangva-aRdgeniTi 

potenciali, m/v 
189 160 190 182 213 188 209 188 188 

8 Jbm, mgO2/l 1.60 1.57 7.06 5.70 1.68 1.41 1.42 1.50 0.61 

9 karbonati, mg/l 1.1 0.7 0.3 2.6 1.7 4.1 0.6 2.1 0.9 

10 sixiste, mg.eqv./l 2.00 2.13 2.18 2.03 2.53 3.11 4.78 2.08 1.04 

11 
nitritis azoti, 

mg/l 
0.051 0.030 0.270 0.082 0.037 0.024 0.030 0.025 0.011 

12 
nitratis azoti, 

mg/l 
0.625 0.458 3.241 0.922 0.654 0.567 1.158 0.813 0.303 

13 
amoniumis azoti, 

mg/l 
0.188 0.243 0.377 0.236 0.281 0.142 0.057 0.152 0.104 

14 amiaki, mg/l 0.027 0.020 0.112 0.031 0.016 0.037 0.032 0.019 0.009 

15 fosfati, mg/l 0.136 0.102 0.291 0.181 0.088 0.064 0.091 0.106 0.010 

16 sulfatebi, mg/l 16.7 15.2 21.6 26.3 23.6 31.8 71.6 51.1 48.6 

17 qloridebi, mg/l 2.3 2.0 2.5 3.7 2.3 4.1 4.2 5.5 3.5 

18 
hidrokarbonati, 

mg/l 
120.6 122.7 145.6 180.2 157.1 181.3 247.8 226.3 120.5 

19 kaliumi, mg/l 1.1 1.0 1.4 1.2 1.4 1.5 1.4 1.3 1.2 

20 natriumi, mg/l 7.9 7.4 10.2 12.3 10.1 13.6 17.7 16.2 8.9 
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21 kalciumi, mg/l 24.6 27.1 32.1 29.8 36.3 37.9 60.4 25.6 31.2 

22 magniumi, mg/l 8.6 8.8 10.6 7.2 9.1 12.7 20.8 8.1 5.3 

23 mineralizacia, % 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.3 0.2 

24 zasn, mg/l 0.01 0.02 0.09 0.04 0.03 0.03 0.02 0.02 0.00 

25 rkina, mg/l 0.0012 0.0023 0.0084 0.0041 0.0071 0.0080 0.0013 0.0060 0.0008 

26 TuTia, mg/l 0.0074 0.0092 0.0164 0.0091 0.0134 0.0106 0.0062 0.0093 0.0074 

27 spilenZi, mg/l 0.0062 0.0083 0.0135 0.0106 0.0162 0.0091 0.0077 0.0092 0.0065 

28 nikeli, mg/l 0.0023 0.0034 0.0042 0.0063 0.0051 0.0043 0.0034 0.0062 0.0034 

29 tyvia, mg/l 0.0014 0.0022 0.0034 0.0026 0.0047 0.0035 0.0044 0.0052 0.0011 

30 manganumi, mg/l 0.0033 0.0046 0.0037 0.0061 0.0072 0.0056 0.0056 0.0062 0.0023 

cxrili 15. (gagrZeleba) 

# dasaxeleba 

mtkvari 

zahesi 

mtkvari 

Tbilisi 

mtkvari 

gaCiani 

mtkvari 

rusTavi 

xrami 

wiTeli 

xidi 

iori 

TianeTi 

zeda 

iori 

sarTiWala 

qveda 

alazani  

(zeda) 

axmeta 

alazani 

(qveda) 

 Saqriani 

1 gamWvirvaloba,sm 13 14 8 6 7 9 8 7 5 

2 pH 8.80 8.72 8.88 8.80 8.97 8.93 8.90 8.94 9.00 

3 temperatura, 0C 18.8 17.0 18.1 19.8 19.9 16.3 17.4 18.0 15.0 

4 
gaxsnili 

Jangbadi, mg/l 
5.9 6.1 6.7 5.9 6.9 6.4 7.3 6.1 6.9 

5 
O2-is gajerebis 

xarisxi, % 
58.8 56.1 63.4 67.7 65.9 89.9 87.8 80.2 68.1 

84.

66 

eleqtrogamtaro

ba, sm/sm 
147 140 147 149 150 125 148 122 124 

7 
Jangva-aRdgeniTi 

potenciali, m/v 
199 210 221 211 205 206 211 211 203 

8 Jbm, mg O2/l 1.19 1.67 3.01 4.24 2.58 0.89 1.24 1.90 3.16 

9 karbonati, mg/l 6.2 6.1 1.3 1.6 1.8 1.9 2.0 0.9 1.3 

10 sixiste, mg.eqv./l 2.62 3.11 4.03 4.17 3.03 1.75 2.27 2.11 2.01 

11 
nitritis azoti, 

mg/l 
0.041 0.073 0.095 0.031 0.061 0.016 0.024 0.016 0.029 

12 nitratis azoti, 0.361 0.739 0.878 0.911 1.482 0.072 0.107 0.756 1.057 
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mg/l 

13 
amoniumis azoti, 

mg/l 
0.344 0.415 0.317 0.142 0.280 0.103 0.164 0.517 0.720 

14 amiaki, mg/l 0.011 0.019 0.013 0.014 0.052 0.021 0.011 0.010 0.009 

15 fosfati, mg/l  0.371 0.155 0.102 0.082 0.016 0.064 0.172 0.088 0.131 

16 sulfatebi, mg/l  26.4 47.8 54.6 84.6 62.9 30.8 40.3 46.1 41.6 

17 qloridebi, mg/l  1.9 2.3 2.6 3.5 3.8 5.4 6.0 1.6 1.9 

18 
hidrokarbonati, 

mg/l 
147.6 168.1 211.9 221.3 182.4 170.6 187.3 170.6 140.5 

19 kaliumi, mg/l 1.3 1.5 1.7 1.8 1.7 1.0 1.1 1.2 1.1 

20 natriumi, mg/l 9.1 11.6 12.8 14.6 24.4 9.0 9.3 9.1 8.8 

21 kalciumi, mg/l 37.0 46.9 53.5 61.4 41.7 19.8 21.6 26.7 35.2 

22 magniumi, mg/l 8.8 10.9 14.6 11.9 13.5 6.6 6.1 7.8 11.0 

23 mineralizacia, % 0.2 0.3 0.4 0.4 0.3 0.2 0.2 0.2 0.3 

24 zasn, mg/l 0.04 0.06 0.05 0.04 0.03 0.01 0.01 0.01 0.01 

25 rkina, mg/l 0.0044 0.0086 0.0081 0.0085 0.0091 0.0007 0.0008 0.0007 0.0008 

26 TuTia, mg/l 0.0091 0.0132 0.0163 0.0211 0.0701 0.0082 0.0073 0.0091 0.0108 

27 spilenZi, mg/l 0.0072 0.0080 0.0109 0.0142 0.0824 0.0062 0.0053 0.0072 0.0054 

28 nikeli, mg/l 0.0043 0.0055 0.0072 0.0061 0.0106 0.0033 0.0042 0.0021 0.0026 

29 tyvia, mg/l 0.0022 0.0032 0.0033 0.0040 0.0090 kvali kvali kvali kvali 

30 manganumi, mg/l 0.0091 0.0091 0.0106 0.0081 0.0112 0.0062 0.0054 0.0042 0.0033 
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cxrili 16. mdinare mtkvris auzSi aRebul nimuSebSi mZime liTonebis Semcveloba  

(20-27 seqtemberi, 2012)  

# 

dakvirvebis 

punqti, 

nimuSis 

saxeoba 

ganzomileba 
rkina 

Fe  

TuTia 

Zn 

spilenZi 

Cu 

nikeli 

Ni 

tyvia 

Pb  

manganumi 

     Mn 

1 2 3 4 5 6 7 8 9 

1 

 

 

 

mtkvari-

xerTvisi 
       

wylis faza mg/l 0.0012 0.0074 0.0062 0.0023 0.0014 0.0033 

tivtiva 

natani 
mg/l 0.0102 0.0267 0.0201 0.0120 0.0042 0.0200 

jami mg/l 0.0114 0.0341 0.0263 0.0143 0.0056 0.0233 

fskeruli 

naleqi 
mg/kg 11.2 19.8 10.3 9.1 8.7 5.9 

niadagi  

(0-10)sm 
mg/kg 34.3 26.1 18.2 18.3 30.8 10.6 

2 

mtkvari-

borjomi 
       

wylis faza mg/l 0.0023 0.0092 0.0083 0.0034 0.0022 0.0046 

tivtiva 

natani 
mg/l 0.0206 0.0261 0.0235 0.0126 0.0078 0.0165 

jami mg/l 0.0229 0.0353 0.0318 0.0160 0.0100 0.0211 

fskeruli 

naleqi 
mg/kg 24.1 20.3 25.3 10.7 8.7 6.1 

niadagi mg/kg 37.8 39.6 32.6 23.2 32.1 13.2 
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1 2 3 4 5 6 7 8 9 

3 

mtkvari-

xaSuri 
       

wylis faza mg/l 0.0041 0.0091 0.0106 0.0063 0.0026 0.0061 

tivtiva 

natani 
mg/l 0.0227 0.0277 0.0234 0.0123 0.0068 0.0204 

jami mg/l 0.0268 0.0368 0.0340 0.0186 0.0094 0.0265 

fskeruli 

naleqi 
mg/kg 19.6 21.9 17.8 13.9 8.7 4.7 

niadagi mg/kg 24.0 33.4 23.1 22.3 27.9 10.8 

4 

suramuli-

xaSuri 
       

wylis faza mg/l 0.0084 0.0164 0.0135 0.0042 0.0034 0.0037 

tivtiva 

natani 
mg/l 0.0215 0.0195 0.0151 0.0070 0.0101 0.0080 

jami mg/l 0.0299 0.0359 0.0286 0.0112 0.0135 0.0117 

fskeruli 

naleqi 
mg/kg 15.1 20.6 18.3 16.1 8.1 6.2 

niadagi mg/kg 30.8 37.3 34.6 25.9 28.8 14.8 

5 

mtkvari-

gori 
       

wylis faza mg/l 0.0071 0.0134 0.0162 0.0051 0.0047 0.0072 

tivtiva 

natani 
mg/l 0.0202 0.0254 0.0261 0.0197 0.0109 0.0201 
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jami mg/l 0.0273 0.0388 0.0423 0.0248 0.0156 0.0273 

fskeruli 

naleqi 
mg/kg 20.6 31.3 25.3 23.4 20.2 7.1 

niadagi mg/kg 30.3 54.6 33.2 30.2 51.6 11.3 

1 2 3 4 5 6 7 8 9 

6 

liaxvi-gori        

wylis faza mg/l 0.0080 0.0106 0.0091 0.0043 0.0035 0.0056 

tivtiva 

natani 
mg/l 0.0196 0.0253 0.0130 0.0131 0.0102 0.0111 

jami mg/l 0.0276 0.0359 0.0221 0.0174 0.0137 0.0167 

fskeruli 

naleqi 
mg/kg 36.3 30.3 26.7 24.5 23.4 7.3 

niadagi mg/kg 39.8 47.8 30.9 29.3 54.7 16.2 

7 

mtkvari-

kaspi 
       

wylis faza mg/l 0.0060 0.0093 0.0092 0.0062 0.0052 0.0062 

tivtiva 

natani 
mg/l 0.0216 0.0276 0.0226 0.0134 0.0112 0.0173 

jami mg/l 0.0276 0.0369 0.0318 0.0196 0.0164 0.0235 

fskeruli 

naleqi 
mg/kg 27.8 13.3 18.1 10.7 6.0 4.1 

niadagi mg/kg 40.6 20.6 23.4 22.3 20.7 9.7 

8 lexura-        
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kaspi 

wylis faza mg/l 0.0013 0.0062 0.0077 0.0034 0.0044 0.0056 

tivtiva 

natani 
mg/l 0.0093 0.0111 0.0206 0.0102 0.0092 0.0107 

jami mg/l 0.0106 0.0173 0.0283 0.0136 0.0136 0.0163 

fskeruli 

naleqi 
mg/kg 29.8 10.7 13.2 8.3 3.6 5.9 

niadagi mg/kg 34.3 21.9 22.6 15.7 10.2 22.5 

1 2 3 4 5 6 7 8 9 

9 

mtkvari-

zahesi 
       

wylis faza mg/l 0.0044 0.0091 0.0072 0.0043 0.0022 0.0091 

tivtiva 

natani 
mg/l 0.0206 0.0205 0.0187 0.0136 0.0073 0.0147 

jami mg/l 0.0250 0.0296 0.0259 0.0179 0.0095 0.0238 

fskeruli 

naleqi 
mg/kg 27.3 15.6 13.2 12.3 4.1 8.2 

niadagi mg/kg 33.8 23.2 24.1 21.7 10.6 22.6 

10 

mtkvari-

Tbilisi 
       

wylis faza mg/l 0.0086 0.0132 0.0080 0.0055 0.0032 0.0091 

tivtiva 

natani 
mg/l 0.0203 0.0279 0.0216 0.0143 0.0091 0.0137 
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jami mg/l 0.0289 0.0411 0.0296 0.0198 0.0123 0.0228 

fskeruli 

naleqi 
mg/kg 34.2 20.1 19.8 15.3 4.4 7.2 

niadagi mg/kg 43.6 26.9 23.7 30.6 16.2 19.9 

11 

mtkvari-

gaCiani 
       

wylis faza mg/l 0.0081 0.0163 0.0109 0.0072 0.0033 0.0108 

tivtiva 

natani 
mg/l 0.0179 0.0375 0.0227 0.0209 0.0093 0.0237 

jami mg/l 0.0260 0.0538 0.0336 0.0281 0.0126 0.0345 

fskeruli 

naleqi 
mg/kg 31.7 23.6 20.4 28.2 4.9 6.9 

niadagi mg/kg 48.2 37.3 27.9 40.7 19.1 20.7 

1 2 3 4 5 6 7 8 9 

12 

mtkvari-

rusTavi 
       

wylis faza mg/l 0.0085 0.0211 0.0142 0.0061 0.0040 0.0081 

tivtiva 

natani 
mg/l 0.0209 0.0286 0.0240 0.0216 0.0091 0.0125 

jami mg/l 0.0294 0.0497 0.0382 0.0277 0.0131 0.0206 

fskeruli 

naleqi 
mg/kg 47.8 21.9 20.6 20.4 8.6 6.7 

niadagi mg/kg 51.6 50.5 59.2 39.7 11.4 60.4 
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13 

 

 

 

xrami-wiT-

eli xidi 
       

wylis faza mg/l 0.0091 0.0701 0.0824 0.0106 0.0090 0.0112 

tivtiva 

natani 
mg/l 0.0200 0.0507 0.0402 0.0197 0.0126 0.0346 

jami mg/l 0.0291 0.1208 0.1226 0.0303 0.0216 0.0458 

fskeruli 

naleqi 
mg/kg 53.2 46.3 31.8 36.2 12.0 33.6 

niadagi, 

(10-20)sm 
mg/kg 60.6 52.3 60.4 47.2 14.9 46.2 

14 

aragvi-

Jinvali 
       

wylis faza mg/l 0.0008 0.0074 0.0065 0.0034 0.0011 0.0023 

tivtiva 

natani 
mg/l 0.0022 0.0123 0.0106 0.0082 0.0047 0.0061 

jami mg/l 0.0030 0.0197 0.0171 0.0116 0.0058 0.0084 

fskeruli 

naleqi 
mg/kg 8.4 9.6 8.7 8.1 2.9 6.8 

niadagi mg/kg 34.2 27.2 23.2 21.9 11.6 21.6 
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1 2 3 4 5 6 7 8 9 

15 

iori zeda-

TianeTi 
       

wylis faza mg/l 0.0007 0.0082 0.0062 0.0033 kvali 0.0062 

tivtiva 

natani 
mg/l 0.0020 0.0143 0.0097 0.0082 0.0032 0.0111 

jami mg/l 0.0027 0.0225 0.0159 0.0115 0.0032 0.0173 

fskeruli 

naleqi 
mg/kg 10.2 56.8 10.2 19.7 7.2 30.1 

niadagi mg/kg 29.3 78.1 26.3 23.8 14.4 30.9 

16 

iori qveda-

sarTiWala 
       

wylis faza mg/l 0.0008 0.0073 0.0053 0.0042 kvali 0.0054 

tivtiva 

natani 
mg/l 0.0028 0.0166 0.0134 0.0093 0.0076 0.0126 

jami mg/l 0.0036 0.0239 0.0187 0.0135 0.0076 0.0180 

fskeruli 

naleqi 
mg/kg 10.6 49.7 11.2 19.2 9.3 23.6 

niadagi mg/kg 30.2 63.4 28.3 28.7 18.2 35.8 

17 

alazani 

zeda-axmeta 
       

wylis faza mg/l 0.0007 0.0091 0.0072 0.0021 kvali 0.0042 

tivtiva 

natani 
mg/l 0.0035 0.0137 0.0154 0.0076 0.0037 0.0128 
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jami mg/l 0.0042 0.0228 0.0226 0.0097 0.0037 0.0170 

fskeruli 

naleqi 
mg/kg 11.6 42.9 12.3 18.6 8.8 20.3 

niadagi mg/kg 27.2 57.4 31.7 30.4 21.6 33.5 

1 2 3 4 5 6 7 8 9 

18 

alazani 

qveda-

Saqriani 

       

wylis faza mg/l 0.0008 0.0108 0.0054 0.0026 kvali 0.0033 

tivtiva 

natani 
mg/l 0.0028 0.0192 0.0127 0.0064 0.0027 0.0107 

jami mg/l 0.0036 0.030 0.0181 0.0090 0.0027 0.0140 

fskeruli 

naleqi 
mg/kg 10.4 31.3 11.8 17.0 9.1 17.6 

niadagi mg/kg 30.8 49.8 30.1 27.9 20.9 32.7 

 

 

 

 

 

 

 
 

 

 


