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monografiaSi ganxilulia niadagebis degradaciis problema klimatis 
Tanamedrove cvlilebis fonze. kvlevebi Catarebulia alaznis velis niadagebi-
saTvis. naSromSi moyvanilia am da farTo speqtris kvlevebis Sedegebi, kerZod:  
• klimatis Tanamedrove globaluri da regionaluri cvlileba;  
• alaznis velis klimaturi komponentebis cvlilebis Sefaseba da maTi 
gavlena niadagis ekoqimiur monacemebze;  
• miwis resursebis degradacia klimatis Tanamedrove cvlilebis fonze da 
amasTan dakavSirebuli soflis meurneobis  problemebi; 
• damlaSebuli da bicobiani niadagebis qimiuri Sedgenilobis cvalebado-
bis dinamika;  
• adviladxsnad marilTa migracia da niadagis nayofiereba;   
• niadagebis damlaSeba-ganmlaSebis procesebis dinamika wlis sezonur-
obis, rwyvis, gruntis wylis donis, niadagis fizikur monacemebTan  da kli-
matur komponentebTan kavSirSi;  
• mcenareze toqsikurad moqmedi zogierTi marilis migraciisa da akumu-
laciis Sefaseba niadagSi klimaturi pirobebis gaTvaliswinebiT;  
• bunebrivi ceolitebis (klinoptiloliTis) gamoyeneba soflis meurneo-
baSi;  
• koleqtorul-drenaJuli, gruntis da sarwyavi wylebis qimiuri Sedgeni-
loba; 
• degradirebuli niadagebis regeneraciis efeqturobis gansazRvra da saa-
daptacio RonisZiebaTa CamonaTvali.  

naSromi gankuTvnilia klimatis cvlilebis problemebsa da soflis 
meurneobaSi  momuSave specialistebisaTvis, agreTve  fermerebisaTvis da 
am sakiTxebiT dainteresebuli farTo wris pirTaTvivis. 

miRebuli Sedegebi SeiZleba gamoyenebul iqnas sxva regionebSi gavrcel-
ebul damlaSebuli da bicobiani niadagebisaTvis, agreTve klimatis cvlilebis 
mimarT bunebrivi da anTropogenuli sistemebis mowyvladobis Sesafaseblad. 
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UDC 631.42, 631.459+551.582 
 
 

In the monograph the problem of soil degradation is considered. The detailed researches 
are carried for the Alazani valley soils. The wide spectrum investigations outputs are presented, 
such as:   

• The modern global and regional climate change; 
• The climatic components changes in the Alazani valley and  their influence on soil 

eco-chemical data; 
• The soil resources degradation on the background of modern climate change and the 

problems connected with it;  
• The dynamic of the chemical  composition changes of saline and alkaline soils; 
• The migration  of easily soluble salts and the soil productivity; 
• The dynamic of the processes of soil salinization - desalinization against: the 

seasonality, the irrigation,  the underground water level, the soil physical 
characteristics  and the climate components;   

• The assessment of migration and accumulation in soil of the salts that have the toxic 
impact on the plants subject to climatic conditions;  

• Use of natural zeolites (klinoptilolit) in agriculture; 
• The chemical content of collector-drainage, underground and irrigation waters; 
• Determination of effectiveness of regeneration of degraded soils and the list of 

adaptation measures. 
The research is destined for the specialists from the climate change and agriculture fields 

as well as for farmers and wide range individuals interested by these issues.  
The results presented would be used for the saline and alkaline soils from other regions of 

Georgia as well as for the assessment of natural and anthropogenic systems in relation to 
climate change.                                           
 
 
 
 
 
EDITOR: Dr. Ramaz Chitanava – National Environmental Agency, Head of the 

Hydrometeorological epartment, Permanent Rep-
resentative of Georgia with WMO 

 
 
REVIEWER: Dr.Liana Kartvelishvili – Doctor 
                        Dr. Zaur Chankseliani – Academy of Agricultural Sciences of Georgia, 

Academician; Doctor Agricultural Sciences of 
Georgia   
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УДК631.42, 631.459+551.582 
 

В монографии рассмотрена проблема деградации почв на фоне современного 
изменения климата. Исследования проведены для почв Алазанской долины.  Представл-
ены результаты широкого спектра исследований,  в частности: 

• Современное глобальное и региональное изменения климата; 
• Изменения климатических компонентов Алазанской долины и их влияние на 

эко-химические данные почвы; 
• Деградация земельных ресурсов на фоне современного изменения климата и 

связанные с этим проблемы сельского хозяйства; 
• Динамика изменений химического состава засолённых и солонцеватых почв;  
• Миграция легкорастворимых солей и плодородность почвы; 
• Динамика процессов засоления-рассоления почв в зависимости от сезонности, 

орошения, уровня грунтовых вод, физических данных почвы и климатических 
компонентов; 

• Оценка миграции и аккумуляции в почве некоторых солей, имеющих 
токсическое воздействие на растения, с учетом климатических условий; 

• Использование естественных цеолитов (клиноптилолита) в сельском 
хозяйстве; 

• Химический состав коллекторно-дренажных, грунтовых и оросительных вод; 
• Определение эффективности регенерации деградированных почв и список 

адаптационных мероприятий. 
Работа предназначена для специалистов, работающих в области изменения климата 

и сельского хозяйства, а также для фермеров и широкого круга лиц, заинтересованных 
этими вопросами.  

Полученные результаты могут быть использованы для засолённых и солонцеватых 
почв других регионов Грузии, а также для оценки уязвимости естественных и 
антропогенных систем в отношении изменения климата. 
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рометеорологического департамента национального агентс-
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winasityvaoba 

 
monografiaSi warmodgenilia ~SoTa rusTavelis 

erovnuli samecniero fondis~ (www.rustaveli.org.ge) saxel-
mwifo samecniero grantis №AR 136/9-110/11 ~klimatis Ta-
namedrove cvlilebis fonze alaznis velis damlaSebuli 
niadagebis degradaciis Semarbilebeli qmedebebis Semu-
Saveba~ farglebSi (wamyvani organizacia - saqarTvelos 
teqnikuri universitetis hidrometeorologiis insti-
tuti) da avtorebis mier Sesrulebul samecniero naSro-
mebSi miRebuli Sedegebi. 

klimatis Tanamedrove cvlileba - Tanamedroveobis 
umniSvnelovanesi ekologiuri da socialur-ekonomikuri 
problemaa. globaluri daTbobis pirobebSi gansakuTre-
buli mniSvneloba eniWeba regionaluri klimatis cvli-
lebis Sefasebas. 

hidrometeorologiis institutis mkvlevarebi aq-
tiurad monawileoben aRniSnuli problemebis kvlevaSi. 
maT didi wvlili Seitanes  gaeros klimatis cvlilebis  
CarCo konvenciisaTvis saqarTvelos pirveli da meore 
erovnuli Setyobinebis momzadebaSi. amaze mowmobs gamoq-
veynebuli monografiebi da samecniero naSromebi.  

saqarTvelos dRevandeli realobidan gamomdinare 
gansakuTrebiT interess iwvevs qveyanaSi miwis resursebis 
degradaciis problema. amisaTvis  aucilebelia miwis re-
sursebis integraluri Sefaseba da klimatis Tanamedrove 
cvlilebis tendenciebis gaTvaliswinebiT aRniSnuli nia-
dagebis xelaxali Seswavla, ris gareSec warmoudgenelia 
soflis meurneobis mdgradi ganviTareba. sakiTxi gansa-
kuTrebiT aqtualuria iseTi mciremiwiani qveynisTvis, 
rogoricaa saqarTvelo. 

naSromSi moyvanilia Catarebuli kvlevis safuZvelze 
SemuSavebuli soflis meurneobis mdgradi ganviTarebi-
saTvis saWiro  rekomendaciebi da regionaluri klimatis 
cvlilebis gaTvaliswinebiT SemuSavebuli saadaptacio Ro-
nisZiebebi, raTa ganxorcieldes miwis degradaciis Semcire-
ba, niadagis nayofierebis amaRleba, mosaxleobis socia-
lur-ekonomikuri mdgomareobis gaumjobeseba da siRaribis 
daZleva. 
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Sesavali 

 

klimati icvleboda dedamiwis istoriis mTel man-
Zilze. amas mravali faqtori ganapirobebda da ZiriTadi 
mizezi atmosferos ganviTarebis etapebia. atmosferom 
ase Tu ise stacionalur mdgomareobaze gasvla SeZlo 
XVIII saukunidan da Sesabamisad  klimatic garkveul Car-
CoebSi  dastabilurda.  XX saukunis meore naxevridan ada-
mianis intensiuri samrewvelo saqmianobis gamo atmosfe-
roSi daiwyo dagroveba e.w. saTburis gazebma, ramac gamo-
iwvia Tanamedrove  globaluri daTboba. klimatis cvli-
lebebis saxelmwifoTaSorisi eqspertTa jgufis Sefase-
bis Tanaxmad XVIII saukunis meore naxevridan dedamiwis 
temperatura 0,80C-iT gaizarda, raSic didi wvlili an-
Tropogenul datvirTvaze modis.  

globalur daTbobasTan dakavSirebuli procesebi 
did safrTxes uqmnis kacobriobas. zRvis donis aweva iw-
vevs kunZulovani saxelmwifoebis teritoriebis nawi-
lobriv an mTlian  kargvas, aqedan gamomdinare yvela uar-
yofiTi socialur ekonomikuri SedegiT, romelTaganac 
yvelaze mniSvnelovania aseul milionobiT migrantis 
warmoSoba. globaluri daTboba iwvevs gvalvebis sixSiri-
sa da intensivobis, maT mier moculi teritoriebis 
zrdas, tropikuli qariSxlebis gaxSirebasa da gaZliere-
bas, Tovlisa da yinulis safaris Semcirebas, mudmivi gam-
yinvarebis farTobebis klebas, wyaldidobebis gaxSirebas 
da uaryofiT zegavlenas axdens biomravalferovnebaze. 

klimatis mimdinare globaluri cvlileba mniSvne-
lovan zegavlenas axdens saqarTveloSi soflis meurneo-
bis ganviTarebaze, kerZod gazrdili simZlavris stiqiu-
ri movlenebi (wyaldidoba, wyalmovardnebi) iwveven saxna-
vi miwebis produqtiulobis Semcirebas da miwis resurse-
bis degradaciis zrdas. aRmosavleT saqarTvelos lan-
dSaftebi gansakuTrebiT mgrZnobiareni arian klimatis 
Tanamedrove cvlilebis mimarT. saqarTvelos samxreT-
aRmosavleTSi TiTqmis 3 000 kv.km farTobis teritoria, 
romelic moqceulia naxevradudabnos zonaSi ganuwyv-
etliv ziandeba gvalvebisa da qarismieri eroziisgan, ga-
nicdis degradacia-gaudabnoebas. gaudabnoebis procesi 
kargad aris gamoxatuli qiziyisa da gare kaxeTis da qvemo 
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qarTlis rig regionebSi. dedofliswyaros raionSi gau-
dabnoebis zemoqmedebis qveS moqceulia 120 000-mde ha mi-
wa, Sesabamisad siRnaRisa da sagarejos raionebSi - TiTo-
eulSi 47 000 ha miwis farTobebi.  

degradirebuli niadagebis erT-erTi gamoxatulebaa 
damlaSebuli niadagebi, romlebic gavrcelebulia alaz-
nis velze (marjvena napiri-velis samxreT-aRmosavleTi 
nawili). siRnaRis raioni, romlis magaliTzea Seswavlili 
miwis resursebis degradacia klimatis cvlilebis fonze,  
Raribia wylis resursebiTa da atmosferuli naleqebiT. 
zafxulis TveebSi aq haeris temperatura aRwevs 35-400C-s, 
rac xangrZliv unaleqo periodebTan erTad xSirad iwvevs 
gvalvebs. yovelive es aqtualuria globaluri daTbobis 
pirobebSi, rodesac mosalodnelia gvalviani regionis 
arealis gadideba, aorTqlebis xarjze tenis deficitis 
gazrda, aorTqlebis intensivobis zrdasTan erTad niada-
gis damlaSebis procesebis gaZliereba, niadagis organu-
li masis swrafi mineralizacia da gamofitva, saxnavi far-
Tobebis Semcireba. yovelive es dakavSirebulia sasof-
lo-sameurneo kulturebis mosavlianobis Semcirebasa da 
danakargebTan,  ganapirobebs soflis meurneobis mow-
yvladobis maRal xarisxs klimatis amJamad mimdinare 
cvlilebis  mimarT da aqtualurs xdis saadaptacio stra-
tegiis SemuSavebas da mis efeqtur realizacias. moyvani-
li monacemebi naTlad metyveleben, rom klimatis Tana-
medrove cvlilebis pirobebSi aucilebelia mzardi yu-
radReba daeTmos niadagebis, gansakuTrebiT sasoflo-sa-
maurneo savargulebis degradaciis kompleqsur kvlevas.  

saqarTveloSi damlaSebuli niadagebis Sesaxeb nayo-
fieri gamokvlevebi Sesrulda niadagmcodneobis, agroqi-
miisa da melioraciis, hidroteqnikisa da melioraciis da  
hidrometeorologiis institutebSi. damlaSebuli niada-
gebis melioraciis saqmeSi didi wvlili miuZRvis ~saq-
wyalproeqts~. winamdebare naSromi aris  mcdeloba gaSuq-
des  klimatis globaluri cvlilebis gavlena miwebis deg-
radaciaze. SemuSavebuli da warmodgenilia saadaptacio 
strategia, klimatis cvlilebis uaryofiTi Sedegebis Se-
rbilebis RonisZiebebi, niadagebis nayofierebis amaRle-
bisaTvis da mosaxleobis socialur-ekonomikuri mdgoma-
reobis gaumjobesebisaTvis. 
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Tavi 1. problemis Tanamedrove mdgomareoba 

 

1.1  klimatis cvlileba 

 

dedamiwis atmosferos Camoyalibebisas ganuwyve-
tliv icvleboda dedamiwis klimati. adgili hqonda gamyi-
nvarebas da klimatis daTbobac. giganturi reptiliebis 
(dinozavrebis) gadaSenebis mizezi gamyinvarebaSi unda ve-
ZeboT. klimatis globaluri cvlilebebiTaa aseve axsni-
li omebis umetesoba, rodesac adamianTa da saxelmwifo-
Ta didi odenoba klimaturi kataklizmebis gamo sxva ge-
ografiul arealebSi eZebdnen arsebobisaTvis misaReb pi-
robebs. warsulSi, klimatis cvlileba ZiriTadad dakav-
Sirebuli iyo dedamiwis geologiur formirebasTan, rog-
oricaa vulkanuri moqmedebebi, sxvadasxva  airisa da ae-
rozolebis gamofrqveva, rac iwvevda atmosferos gazuri 
Semadgenlobisa da fizikuri Tvisebebis cvlilebas.  

daaxloebiT meTvramete saukunis meore naxevri-
dan dedamiwis atmosferos formireba ase Tu ise dasru-
lebul saxes Rebulobs da amdenad klimatic staciona-
lur mdgomareobaze gadis. am stacionaluri mdgomareo-
bis gaswvriv bunebrivi mizezebiT (mzis gansxvavebuli aq-
tivoba, calkeuli vulkanebis Zlieri gamofrqveva,  deda-
miwis mdebareoba da moZraoba mzis sistemaSi, dedamiwis 
brunvis RerZis daxrilobisa da brunvis siCqaris cvli-
leba) xdeboda klimatis ryevadoba, risadmic kacobrio-
bam adaptacia ganicada. civilizaciis ganviTarebisaTvis 
Seiqmna minimaluri komfortuli pirobebi. SemdgomSi de-
damiwis mosaxleobis  zrdis, komfortis zrdis da 
amavdroulad Sromis Semsubuqebis  moTxovnilebis gamo 
moxda teqnikuri revolucia (mrewvelobis swrafi zrda, 
transportis yvela saxis ganviTareba da energiis  warmo-
ebisa da  moxmarebis  giganturi naxtomi), ramac  gamoiwvia 
meoce saukunis meore naxevridan klimatis SesamCnevi  
cvlileba daTbobisaken.  

klimatis  cvlilebis da misi globaluri saxifaTo 
zegavlenis gamo 1992 wels  braziliaSi dedamiwis samitze 
xelmowerili iyo gaeros klimatis cvlilebis CarCo kon-
vencia (UNFCCC) 150-ze meti qveynis da evropis ekonomi-
kuri Tanamegobrobis mier. UNFCCC-s funqcionirebaSi da 
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klimatis cvlilebis kvlevaSi mniSvnelovani wvlili Se-
aqvs klimatis cvlilebis samTavrobaTaSoriso eqspertTa 
sabWos (IPCC). klimatis cvlilebis samTavrobaTaSoriso 
eqspertTa sabWo daarsda msoflio meteorologiuri or-
ganizaciis da gaeros garemos programis mier im mizniT, 
raTa uzrunvelyos avtoritetuli saerTaSoriso mtkice-
buleba klimatis cvlilebis samecniero gagebis Sesaxeb. 
yvelaze srulyofili angariSebi klimatis cvlilebis Te-
maze aris IPCC-s perioduli Sefasebebi klimatis cvlile-
bebis mizezebis, zemoqmedebis [1], fizikuri suraTis [2] da 
SesaZlo sapasuxo strategiebi klimatis cvlilebis aR-
kveTis da/an Serbilebisa [3] da adaptaciisaTvis [4]. 

IPCC  fasdaudebel samuSaos swevs klimatis cvli-
lebis sxvadasxva sakiTxebis maRal mecnierul da 
eqspertul doneze kvlevisaTvis, meTodologiuri safuZ-
vlebis SesamuSaveblad, aucilebeli saxelmZRvanelo do-
kumentebis  gamosacemad da sxva. 

 IPCC da misi sami samuSao jgufis amocanaa pasuxi 
gasces Semdgom fundamentur SekiTxvebs [1-4]: 

• Seicvala Tu ara dedamiwis klimati, rogorc adami-
anis saqmianobis Sedegi? 

• ra mimarTulebiT da sididiT prognozirdeba kli-
matis cvlileba momavalSi? 

• ramdenad mowyvladia soflis meurneoba, wyalmo-
marageba, ekosistemebi, sanapiro infrastruqtura 
da jandacva zRvis donis da klimatis sxvadasxva 
sididiT cvlilebisadmi? 

• ra aris teqnikuri, ekonomikuri da sabazro poten-
ciali sxvadsaxva qmedebebisa raTa adaptireba mox-
des klimatis cvlilebisadmi an Semcirdes saTburi 
gazebis emisiebi, rac axdens zegavlenas klimatis 
cvlilebaze? 
klimatis cvlilebis samTavrobaTaSoriso eqsper-

tTa sabWos da misi samuSao jgufis ZalisxmeviT periodu-
lad  qveyndeba  ramodenime moculobiTi Tematuri gamo-
cema, romlebSic dawvrilebiTaa gadmocemuli msoflios 
miRwevebi klimatis cvlilebis yvela aqtualuri proble-
mis irgvliv. problemis didi mniSvnelobidan gamomdinare 
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IPCC da misi samuSao jgufebis Tematuri gamocemebis ga-
mosvlidan iwyeba xelaxali Zalisxmeva klimatis cvlile-
bis da masTan dakavSirebuli problematikis kvlevisaTvis 
da xelaxali morigi Sefasebis gamosacemad. 

aRsaniSnavia, rom 2013 wels IPCC-s XXXVIII-e sesia ga-
imarTa saqarTveloSi q.baTumSi, rasac did mniSvneloba 
gaaCnia qveynisaTvis. sesiis muSaobaSi monawileobda de-
damiwaze arsebuli saxelmwifoebis  umetesoba. am donisa 
da masStabis RonisZieba saqarTveloSi arasdros Catare-
bula, rac didi pativia damoukidebeli saqarTvelosaT-
vis. IPCC-s s XXXVIII-e sesiis muSaoba warmatebiT Catarda 
saqarTveloSi da man safuZveli Cauyara mexuTe Sefasebis 
gamosvlas oTx tomad..  

amJamad  damtkicda, rom klimatis Tanamedrove 
cvlilebis ZiriTadi mdgeneli anTropogenuli xasiaTisaa 
[1]. ZalaSia zemoT aRniSnuli bunebrivi mdgenelic, rom-
elic dResdReobiT anTropogenul mdgenelebTan mimarT-
ebaSi gacilebiT mcirea. IPCC klimatis cvlilebaSi moi-
azrebs orive mdgenelis anTropogenulis da bunebrivis 
jams, maSin rodesac UNFCCC  klimatis cvlilebaSi gani-
xilavs mxolod anTropogenul faqtors. 

globaluri daTbobis gamomwvevi mizezi saTburis 
efeqtSi mdgomareobs. meoce saukuneSi mrewvelobis swra-
fi aRmavlobis periodma gamoiwvia  wiaRiseuli sawvavis 
moxmarebis  mkveTri zrda da, Sesabamisad e.w. saTburi ga-
zebis (naxSirorJangi (CO2), azotis qveJangi (N2O), meTani 
(CH4), wylis orTqli (H2O), ozoni  (O3) da sxva)   emisiebis 
mniSvnelovani  mateba.  garda amisa, atmosferoSi aRiniS-
neba sxva saTburis gazebis (ftoris, gogirdis, qlorisa 
da bromis Semcveli) matebac. amis gamo irRveva balansi 
dedamiwaze mosul da atmosferodan Ria kosmosSi gaf-
rqveul radiacias Soris, kerZod sruli balansis magiv-
rad radiaciis garkveuli raodenoba grovdeba atmosfe-
roSi  da Tavs iCens saTburis efeqti.  
            zemoTaRniSnuli pirveli sami saTburis gazi:  naxSi-
rorJangi, azotis qveJangi da meTani saTburis efeqtSi 
yvelaze mniSvnelovani wvlilis Semtani airebia. am gaze-
bis globalurma koncentraciebma mniSvnelovnad moimata 
1750 wlidan adamianis saqmianobis Sedegad. es koncentra-
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ciebi sagrZnoblad aWarbebs mrewvelobamdel sidideebs, 
romlebic gansazRvrulia maradiul yinulSi aRebul ker-
nebSi da amitomac moicavs droiT periods mravali aTasi 
wlis xangrZliobiT. naxSirorJangis globaluri kon-
centraciis zrda ZiriTadad  ganpirobebulia wiaRiseuli 
sawvavis moxmarebiT da miwaTsargeblobis  cvlilebebis 
gamo, xolo meTanisa da azotis qveJangis koncentracie-
bis zrda  gamowveulia ZiriTadad soflis meurneobiT. 

maSasadame saTburis airebis koncentraciis zrda 
iwvevs saTburis efeqtis gaZlierebas. mdenad, klimatis 
cvlileba  efuZneba am gazebis koncentraciis mosalod-
neli cvlilebis scenarebs. 

klimatis cvlilebis scenarebis sworad SerCevi-
saTvis IPCC da masSi gaerTianebuli qveynebi regularu-
lad atareben yvela saTburi gazis inventarizacias.  

IPCC-s da misi samuSao jgufis ZalisxmeviT 
dadginda, rom: 

• naxSirorJangis, meTanisa da azotis qveJangis 
airebis erToblivi radiaciuli zemoqmedeba Sead-
gens +2.3 vt/m2. savaraudoa, rom es misi zrda upre-
cendentoa bolo 10 000 wlis ganmavlobaSi. mag.  
mxolod 1995-2005 ww. naxSirorJangis radiaciuli 
zemoqmedeba gaizarda 20 %-iT da es sidide maqsi-
maluria nebismier aTwleulTan SedarebiT, ro-
gorc minimum bolo 200 wlis ganmavlobaSi [2]; 

• aerozolebis (ZiriTadad sulfatebi, organuli na-
xSirwylebi, muri, nitratebi) anTropogenuli ga-
mofrqvevebis erToblivi radiaciuli zemoqmedeba 
iZleva gamaciebel efeqts, romelic Seadgens -0.5 
vt/m2 [4]. isini aseve zemoqmedeben naleqebze; 

• mzis gamosxivebis  nakadi erTeul farTobze 1750 
wlidan iZleva radiaciul zemoqmedebas +0.12 vt/m2 
[2];      

• bolo wlebis ganmavlobaSi mniSvnelovnad gaumjo-
besda anTropogenuli daTbobis zemoqmedebis si-
dideebis gansazRvra. 1750 wlidan adaminis mier 
ganpirobebuli saTburis efeqti iZleva daTbobas 
radiaciuli zemoqmedebiT +1.6 vt/m2 [1].    
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          klimaturi sistemis gaTboba ar aris sakamaTo, rac 
cxadi xdeba Tu ganvixilavT  haeris da okeaneebis globa-
luri saSualo temperaturis cvlilebas; mudmivi Tovli-
sa da yinulebis dnobas,myinvarebis dnobas, zRvis saSua-
lo donis matebas. 
 unda aRiniSnos, rom: 

• 1995-2006 ww. periodSi ukanaskneli 12 wlidan 11-Si 
instrumentaluri gazomvebis safuZvelze aRiniS-
na, rogorc yvelaze Tbili [3]. 1850 wlidan ganax-
lebuli 100 wliani (1906-2005 ww.) trendi 0.740C-iT  
metia vidre Sesabamisi trendis mniSvneloba 0.60C 
1901-2000 ww. amavdroulad wrfivi trendis mniS-
vneloba ukanaskneli 50 wlisaTvis 0.130C aTwle-
ulSi  TiTqmis orjer metia bolo 100 wlis tren-
dis mniSvnelobaze [1]; 

• sagangaSoa,rom troposferos qveda da saSualo 
fenebSi daTbobis siCqare emTxveva imas, rac da-
fiqsirda dedamiwis zedapirze; 

• dakvirvebis monacemebi, romlebic tardeba 1961 w. 
aCveneben, rom okeane STanTqavs im siTbos 80 %, 
romelic damatebiT xvdeba klimatur sistemaSi [3]; 

• mTis myinvarebi da Tovlis safari saSualod orive 
naxevarsferoSi Semcirda; 

• yinulis farebi grenlandiaSi da anqtarktidaSi 
aseve mcirdeba da yovelive es aisaxeba zRvis do-
nis matebaze [2];  

• zRvis globaluri saSualo done 1961-2003 ww. iz-
rdeboda saSualo siCqariT 1.8 mm weliwadSi. bolo 
10  wlis manZilze donis awevis saSualo siCqare 
aris 3,1 mm weliwadSi [5]; 

• Tanamgzavruli dakvirvevebis SemoRebam 1978 wli-
dan SesaZlebeli gaxada dafiqsirebuliyo, rom ar-
qtikis yinulovani safaris yovelwliuri danakar-
gebi Seadgens 2.7 % aTwleulSi [1]; 

• globaluri daTbobis pirobebSi mosalodnelia am-
indTan da wyalTan dakavSirebuli stiqiuri  movl-
enebis sixSiris zrda. maT ricxvs ganekuTvneba: gva-
lva, uxvi naleqebi, wyaldidobebi da wyalmovardn-
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ebi, grigalebi da tropikuli qariSxlebi [6] da 
sxva. 

• gasuli saukunis ganmavlobaSi imata gvalvianobam  
evraziis kontinentis samxreT nawilSi, afrikis 
TiTqmis mTlian teritoriaze, kanadasa da brazi-
liis did teritoriebze. dedamiwaze Zlieri  gval-
vebiT moculi teritoriebis farTobi 1970 wlidan 
gaizarda 2-jer da metad [7]. 

• gvalvebis gaxSirebasTan dakavSirebuli ZiriTadi 
safrTxeebia: miwis degradacia, sasoflo-sameur-
neo kulturebis mosavlianobis Semcireba, tyis 
xanZrebis riskis zrda da sxva [2,7]. 

klimatis Tanamedrove cvlileba iwvevs:  mosaxleobis 
migracias, infrastruqturis ganadgurebas, satranspor-
to sistemebis moSlas, wylis xarisxis gauaresebas da mas-
Tan dakavSirebul daavadebaTa gavrcelebas. dadgenilia 
miyenebuli zaralis statistikis ganuxreli zrda. 

 
 
1.2 klimatis regionaluri cvlileba  

saqarTveloSi 

   
hidrometeorologiis institutis TanamSromle-

bis i.cucqiriZis, g.WiraqaZis, v.gigineiSvilis, l.papinaS-
vilis, v.gaguas, e.suxiSvilis da sxvaTa mier 1960-1990 ww. 
gamoica bevri samecniero naSromi, romlebSic gaSuqebu-
lia saqarTvelos klimatisa da misi cvalebadobis calke-
uli sakiTxebi. 1961 wels m.korZaxias avtorobiT gamoica 
pirveli fundamentaluri monografia ~saqarTvelos ha-
va~, xolo 1971 wels - koleqtiuri naSromi ~saqarTvelos 
klimati da klimaturi resursebi~. Tumca maSin globalu-
ri daTboba jer kidev ar iyo gamovlenili im masStabiT, 
rom igi mecnierTa gansjis sagani gamxdariyo. 

saqarTvelo, rogorc gardamavali ekonomikis qve-
yana gaerTianebulia gaeros klimatis cvlilebis CarCo 
konvenciis danarT B-Si. amdenad qveyanas ara aqvs nakisri 
konvenciis winaSe garkveuli valdebulebebi. rogorc 
aRiniSna klimatis cvlilebis kvleva moicavs klimatis 
cvlilebis fizikuri suraTis garda am cvlilebis zegav-
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lenis xarisxis dadgenas ekonomikis sxvadasxva seqtorze; 
am cvlilebis zemoqmedebas soflis meurneobis dargebisa 
da ekosistemebis mowyvladobaze; saTburis gazebis in-
ventarizacias da sxvas. qveynis mdgradi ganviTarebis uz-
runvelsayofad aucilebelia klimatis Tanamedrove 
cvlilebis uaryofiTi Sedegebis Serbileba an/da Sesaba-
misi adaptaciis strategiis SemuSaveba.  

yovelive es sxvadasxva qveynebis koordinirebuli 
muSaobisa da saerTaSoriso organizaciebis Zalisxmevis 
gareSe SeuZlebelia. aRsaniSnavia saqarTvelos mTavro-
bis, globaluri ekologiuri fondisa (GEF) da gaeros gan-
viTarebis programis (UNDP) erToblivi ZalisxmeviT Ses-
rulebuli gaeros klimatis cvlilebis CarCo konvenci-
isaTvis (UNFCCC) saqarTvelos pirveli (1999) da meore 
(2009) erovnuli Setyobinebebi [8,9], amJamad mimdinareobs 
muSaoba mesame erovnuli Setyobinebis mosamzadeblad. am 
samuSaoebSi aqtiur monawileobas Rebulobs hidromete-
orologiuri institutis mecnierebic.  

amis safuZvelze gamoqveynda monografiebi da sa-
mecniero statiebi. aRniSnul sferoSi nayofierad moRva-
weoben Semdegi mecnierebi: kukuri TavarTqilaZe, eliz-
bar da mariam elizbaraSvilebi, dali mumlaZe, jemal vaC-
naZe, bakur beritaSvili, liana qarTveliSvili, giorgi 
korZaxia, giorgi da maia melaZeebi da sxvebi. 

pirveli erovnuli Setyobinebis farglebSi Cata-
rebuli kvlevebis sauZvelze momzadda fundamenturi mo-
nografia [10], romelSic saqarTvelos 90 dakvirvebis pun-
qtisaTvis 1906-1995 wlebis monacemebis safuZvelze Sed-
genil iqna temperaturis cvlilebis pirveli rukebi sa-
qarTvelosaTvis. am naSromSi pirvelad dadginda saqa-
rTvelos klimatis cvlilebis araerTgvarovneba, kerZod 
is, rom globaluri daTbobis saeTo fonze aRmosavleT 
saqarTvelo Tbeba, xolo dasavleT saqarTvelo civdeba. 
es Tezisi sakmaod detalurad iqna Seswavlili dasavleT 
saqarTvelosTvis [11].  

udidesi mniSvneloba aqvs saswavlo-saganmanaT-
leblo programebTan erTad sazogadoebis cnobierebis 
donis amaRlebas, rac iTvaliswinebs sazogadoebis yvela 
fenis CarTvas am problemasTan dakavSirebul saqmianoba-
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Si. am mimarTulebas miekuTvneba agreTve popularuli, sa-
mecniero-popularuli da specialuri literaturis   
momzadeba da gavrceleba. 

saqarTvelos sxvadasxva regioni gansxvavebulad 
reagirebs klimatis mimdinare cvlilebebze da, Sesabami-
sad, maTi mowyvladobis xarisxic sxvadasxvagvaria. saqar-
TveloSi klimaturi tendenciebis mimarT sami yvelaze 
mowyvladi regionia: Savi zRvis sanapiro zona, dedof-
liswyaro da qvemo svaneTi. 

Savi zRvis sanapiro zonisaTvis mowyvladobis 
mdgomareobis Seswavlisas dadginda, rom daikvirveba 
zRvis donis aweva, Stormuli modenebis sixSirisa da sim-
Zlavris mateba, mdinareTa deltebSi myari natanis dag-
roveba da zRvis zedapiruli temperaturis cvlileba.  
bunebrivia, rom  Savi zRvis sanapiro zonisaTvis indika-
torebad SeirCa zRvis done, Stormuli modenebi, mdinare-
Ta  myari natani da zRvis zedapiris temperatura.  

analogiuri kvlevebis safuZvelze qvemo svaneTSi 
indikatorebad SerCeulia uxvi naleqebis raodenoba, 
wyalmovardnebis ganmeoradoba (md. cxeniswyali), mewye-
ruli movlenebis raodenoba, gvalviani periodis xan-
grZlivoba da demografiuli situacia.      

dedofliswyaroSi bunebrivi faqtorebidan gamo-
yofil iqna gvalvebis sixSirisa da xangrZlivobis mateba, 
Zlieri qarebis ganmeorebadobis zrda, xolo anTropoge-
nuli faqtorebidan - qarsacavi zolebis gaCexva, sarwyavi 
sistemebis moSla, miwis fondis araswori gamoyeneba, ra-
sac mohyva niadagis nayofierebis Semcireba da mitovebu-
li miwebis farTobebis zrda. 

globaluri daTbobis pirobebSi saqarTvelos klima-
tis cvlilebas araerTgvarovani xasiaTi aqvs, rac ganpirobe-
bulia teritoriis rTuli orografiuli da landSaftur-
klimaturi pirobebiT.  

rusTavelis erovnuli samecniero fondma daafinan-
sa  sagranto proeqti - klimatis cvlileba saqarTveloSi 
globaluri daTbobis pirobebSi. proeqtis farglebSi Cata-
rebuli gamokvlevebis safuZvelze, romelic moicavda peri-
ods 2008 wlamde, Seiqmna klimatis cvlilebis pirveli geoin-
formaciuli rukebi da gamovlinda  temperaturis da naleqe-
bis cvlilebis axali geografiuli kanonzomierebebi.  



 21 

Catarebuli gamokvlevebis Tanaxmad [12] aRmosavleT 
saqarTveloSi, Zlieri daTbobis kerebs (haeris saSualo wli-
uri temperaturis zrdis siCqare yovel 10 weliwadSi aRema-
teba 0.10C-s) warmoadgens gudamayaris da xarulis qedebi, ka-
xeTis qedis samxreTi nawili da javaxeTis plato. zomieri 
daTbobis kerebi (siCqare 0.06-0.10C yovel 10 weliwadSi) aRi-
niSneba lixis qedis centralur nawilSi, gomboris qedis sam-
xreT-aRmosavleT nawilSi, ioris zeganis centralur nawil-
Si, agreTve kaxeTis, da xarulis qedebis raionebSi, xolo da-
savleT saqarTveloSi — svaneTis, leCxumis da egrisis qede-
bis mcire teritoriaze. aq temperaturis cvlileba statis-
tikurad niSnadia 95-99% uzrunvelyofis doneze [13]. susti 
daTbobis (0.02-0.060C yovel 10 weliwadSi) kerebi dasavleT sa-
qarTveloSia, ZiriTadad svaneTis, leCxumis da egrisis qe-
debze da kolxeTis dablobis centralur nawilSi. tempera-
turis cvlileba am raionebSi dasturdeba ZiriTadad niSnad-
obis SedarebiT dabal doneze (90-95%). saqarTvelos terito-
riis umniSvnelo nawilze temperatura umniSvnelod icvle-
boda, xolo aciveba ZiriTadad dasavleT saqarTveloSi aRi-
niSneba. Zlier acivebas adgili aqvs aWaris udides nawilze da 
soxumis maxloblad. mdinare rionis xeobaSi da raWis qedze 
aRiniSneba zomieri aciveba. es cvlilebebi agreTve statisti-
kurad niSnadia (nax.1.2.1).  
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nax. 1.2.1 haeris saSualo wliuri temperaturis  
cvlilebis siCqare 0C  10 weliwadSi [13] 

 
amrigad, globaluri daTbobis pirobebSi aRmosavleT 

saqarTvelos ariduli landSaftebi ufro swrafad Tbebian, 
vidre dasavleT saqarTvelos humiduri landSaftebi, ro-
melTa pirobebSic siTbos didi raodenoba aorTqlebaze 
ixarjeba da amitomac isini naklebad Tbebian, an civdebian ki-
dec, rac dasabuTebuli iyo SromebSi [11,14, 15]. 

globaluri daTbobis pirobebSi atmosferuli nale-
qebis cvlilebas araerTgvarovani xasiaTi hqonda. aRmosav-
leT saqarTvelos teritoriis udides nawilze naleqebis 
wliuri jamebi klebulobda yovel 10 weliwadSi 1-3% siCqa-
riT. naleqebis Semcirebis udidesi siCqareebi aRiniSneba qve-
mo qarTlSi da aRemateba 5%-s 10 weliwadSi. aRmosavleT sa-
qarTvelos ukidures aRmosavleT nawilSi, romelic xasiaT-
deba stepebis da naxevradudabnoebis landSaftebiT, agreTve 
dasavleT saqarTvelos udides nawilze wliuri naleqebis ar-
sebiTi cvlilebebi ar aRiniSneba. naleqebis zrda fiqsirdeba 
dasavleT saqarTvelos zogierT raionSi-leCxumis da egri-
sis qedebze, kolxeTis dablobis centralur nawilSi, aWaris 
aRmosavleTSi, agreTve ioris zeganis aRmosavleT nawilSi, 
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sadac atmosferuli naleqebis wliuri jamebi yovel 10 weli-
wadSi izrdeboda 1-3%-iT siCqariT, xolo mTian aWaraSi da Sa-
vi zRvis sanapiros zogierT raionebSi siCqare aRwevda 5%-s 
yovel 10 weliwadSi [12] (nax. 1.2.2). 

 
 

 
 

naxazi 1.2.2 atmosferuli naleqebis wliuri jamebis 
cvlilebis siCqare % 10 weliwadSi [12] 

 
Tu naleqebis cvlilebis aseTi tendenciebi SenarCu-

nebuli iqneba momdevno aTwleulebSi, maSin saukunis dasas-
ruls naleqebis wliuri jamebi qvemo qarTlSi Semcirdeba 
50%-iT da SesaZloa metiT, da Seadgens mxolod 150-200 mm-s, 
rac bunebrivia gaaZlierebs am raionisaTvis damaxasiaTebel 
stepebisa da naxevradudabnoebis gaudabnoebis process. amave 
periodisaTvis Savi zRvis sanapiros zogierT raionSi da mTian 
aWaraSi wliuri naleqebi gaizrdeba 50%-iT da Seadgens Sesaba-
misad 3000 da 6000 mm-s, rac havas ufro humidurs gaxdis. 

prof. e.elizbaraSvilis gamokvlevebma [13] cxadyo, 
rom globaluri daTbobis mimarT gansakuTrebiT mgrZnobia-
reni arian aRmosavleT saqarTvelos landSaftebi. globalu-
ri daTbobis fonze gaxSirebuli gvalvebis Sedegad aRiniSne-



 24 

ba bunebrivi landSaftebis transformaciis procesi [13,14]. 
aRsaniSnavia, rom saqarTveloSi bunebrivi landSaftebis gau-
dabnoebis mTavari mizezi aris ara temperaturis mateba glo-
baluri daTbobis Sedegad, aramed gvalvebis gaxSireba, ro-
melTa zemoqmedeba kidev ufro mZafrdeba anTropogenuli 
zewolis Sedegad (Warbi Zoveba, tyis arsebuli safaris gaCex-
va, saZovrebis gadaxvna). 

mdinareebi alazanisa da ioris Camonadeni, romlebic 
teritorias yvelaze metad amarageben  wyliT, SesaZloa wliu-
rad 8 da 11%-iT Semcirdes  2071-2100 wlebSi. zogi ekosistemu-
ri cvlileba SesaZloa gamoCndes, maT Soris: stepis ekosiste-
mis degradacia dablobebSi, mzardi temperaturiT aRmosav-
leTSi, didi kavkasionis nawilSi tyeebis aweva 150-180 metriT, 
rac Seamcirebs alpur vegetaciur zonas; ekosistemis gadaweva 
zeda mimarTulebiT samxreT saqarTveloSi 150-200 metriT, 
tyis rigi tipebis da alpuri sistemebis xarjze da sxva. 

klimatis mimdinare globaluri cvlileba mniSvne-
lovan zegavlenas axdens saqarTveloSi soflis meurneobis 
ganviTarebaze. kerZod, gaxSirebuli da gazrdili intensi-
urobis stiqiuri movlenebi (wyaldidoba, wyalmovardnebi, 
Zlieri qarebi, gaxSirebuli gvalvebi da a.S.) iwveven saxnavi 
miwebis produqtiulobis Semcirebas da miwis resursebis 
degradaciis zrdas, romlis tipiuri magaliTia damlaSeba-
gabicobebis zrda kaxeTsa da qvemo  qarTlSi. 
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1.3 miwis resursebis degradacia 

 
niadagi - liTosferos umniSvnelovanesi, Znelad 

ganaxlebadi bunebrivi resursia. amavdroulad niadagi 
warmoebis saSualebaa da haerTan da wyalTan erTad adami-
anis arsebobis da keTildReobis wyaroa. kacobriobisaT-
vis niadagis mniSvneloba erTi fraziT gamoiTqmis - miwa 
marCenali. 

niadagis formireba xangrZlivi procesia. pirobe-
bis mixedviT is n100 da meti weli grZeldeba. sxva faqto-
rebTan (qanebis buneba, klimati, reliefi) erTad niadagis 
formirebaSi pirvelxarisxovan rols asrulebs mcenare-
uli safaris nacveni, romlis raodenoba damokidebulia 
klimatur zonaze da 0,5 – 1 t/ha-dan (udabno, arqtika) 25 
t/ha-mde (tropikebi) icvleba. mcenareuli nacvenis bioqi-
miuri da baqteriologiuri transformaciis Sedegad war-
moiqmneba niadagis humusi, romelic ganapirobebs niada-
gis nayofierebas. 100-150 wlis ganmavlobaSi bunebas Ses-
wevs unari daagrovos mxolod erTi sm humusis fena. am 
xnis ganmavlobaSi SeiZleba gamoizardos yvelaze neli 
ganviTarebis mqone fiWvis tye, gaiCexos igi, rodesac mi-
aRwevs srul simwifes da xelaxla gaizardos [16]. 

dResdReobiT gaaqtiurebulia niadagis degrada-
ciis procesi, romelic ramdenime aseuljer ufro swra-
fad xdeba, vidre misi warmoqmna. niadagis degradaciis 
qveS igulisxmeba misi nayofierebis gauaresebis procesi 
adamianis negatiuri zemoqmedebis Sedegad. aseTi 
degradacia mimdinareobda kacobriobis mTeli istoriis 
manZilze. mecnierebma gmoTvales, rom miwaTsargeblobis 
araracionaluri gamoyenebis Sedegad kacobriobam ukve 
dakarga 1.5 mlrd-dan 2 mlrd-mde ha odesRac produqtiu-
li miwebisa, anu ufro meti, vidre dRevandeli mTliani 
saxnavi farTobia. yovelwliurad msiflio soflis meurn-
eobis brunvidan niadagebis degradaciis Sedegad kargavs 
produqtiuli miwebis saSualod 8-10 mln-s, xolo maqs-
imaluri SefasebiT 15-20 mln ha. 

zogadi monacemebiT niadagis nayofierebis Semci-
reba aRiniSneba xmeleTis zedapiris 30-50%-ze. xmeleTis 
saerTo farTobidan (149 mln. km2) produqtiulia 86 mln 
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km2, miwaTmoqmedebisaTvis ki vargisia 19 mln km2  anu 
xmeleTis 13 da planetis zedapiris 3%. specialistebis 
gaTvliT, erTi adamianis gamosakvebad 0,6-1 ha savargulia 
saWiro, planetis erT mcxovrebze ki 0,3-0,4 ha modis. es si-
dide qveynebis mixedviT sxvadasxvaa: iaponiaSi 0,07, eg-
vipteSi - 0,1, CrdiloeT amerikaSi - 2-3, argentinaSi - 6, av-
straliaSi - 40 ha. saqarTvelo mciremiwiani qveyanaa, rad-
ganac mis erT mcxovrebze 0,14 ha savarguli modis [17]. 

cxr.1.3.1-Si naCvenebia degradirebuli niadagebis 
geografiuli gavrceleba msoflioSi [18]. 

 
 

cxrili 1.3.1 niadagebis degradaciis geografiuli 
gavrceleba msoflioSi 

 

maCvenebeli 
Crd. 
amer
ika 

cent
ra 

luri 
ameri

ka 

samx. 
ame-
rika 

ev
ro
pa 

avs
tr
al
ia 

azia 
af 
ri 
ka 

mTeli 
msof
lio 

miwis saerTo 
farTobi, 
mln ha 

1885 306 1768 950 882 4256 2966 13013 

anTropogenu
li zemoqmed-
ebis Sedegad 
degradireb-
uli niadage-
bi, mln ha 

95 63 243 219 103 747 494 1964 

saerTo 
farTobis % 5.0 20.0 13.7 23.1 11.7 17.6 16.7 15.1 

degradaciis saxeoba (degradirebuli farTobis %): 
wylismieri 
erozia 63.0 74.0 50.6 52.3 81.0 59.0 46.0 55.6 

qarismieri 
erozia 36.0 7.0 17.2 19.3 16.0 30.0 38.0 27.9 

 
 
rogorc cxr.1.3.1-dan Cans degradirebuli niada-

gebis saerTo farTobi gansakuTrebiT didia aziaSi, 
afrikasa da samxreT amerikaSi. aseTi miwebis wili gansaku-
TrebiT maRalia evropaSi. degradaciis saxeobebidan 
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Warbobs wylismieri erozia. maRali xarisxis degradea-
ciiT gamoirCeva centraluri amerika da afrika. rac Se-
exeba degradaciis faqtorebs, rogorc mosalodneli iyo, 
afrikasa da avstraliaSi pirvel adgilze aRmoCnda 
gadaZovebis procesi, aziasa da samxreT amerikaSi — tyis 
gakafva, xolo CrdiloeT da centralur amerikasa da 
evropaSi — araracionaluri miwaTmoqmedeba. 

nax.1.3.1-ze mocemulia niadagebis degradaciis ga-
vrcelebis msoflio ruka, sadac datanilia Zlier da saS-
ualod degradirebuli da aradegradirebuli niadagebi 
[18]. gaeros organizaciebi: ganaTlebis, mecnierebisa da 
kulturis (UNESCO) da sursaTisa da soflis meurneobis 
(FAO) koordinirebas uweven miwis fondis SenarCunebas da 
misi struqturis gaumjobesebas regionalur da glo-
balur aspeqtebSi.   

 
 

 
 

naxazi 1.3.1 msoflio niadaguri ruka 
                   
                 Zlieri degradacia 

  saSualo degradacia                      
  aradegradirebuli niadagebi  
  niadaguri safaris ar arseboba    
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varaudoben, rom Tavisi arsebobis manZilze kacob-
riobam gaaCanaga 20 mln km2 saxnav-saTesi. met-naklebi in-
tensivobiT es procesi dResac grZeldeba da yovelwliu-
rad uvargisi xdeba 50-70 aTasi km2 savarguli. maSin rode-
sac mosaxleobis wliuri namati 1,5-1,7%-s Seadgens (anu 90 
mln). gaerTianebuli erebis organizaciis eqspertTa mo-
nacemebiT, amJamad msoflioSi 550-600 milioni adamiani 
SimSilobs. yovelwliurad udabnovdeba 100 km2 farTobi. 
am da sxva mizeziT (pirvel rigSi urbanizacia) 1975-1995 
wlebSi msoflioSi saxnav-saTesi farTi erT sulze gaT-
vliT 13%-iT Semcirda [17]. 

niadagis fondis Semcirebis erT-erTi mizezi aris 
erozia, romlis siCqare aRemateba niadag-warmoqmnis siC-
qares. saSualod erTi heqtari farTobidan yovelwli-
urad wyliT irecxeba 0,73 t niadagi. imave periodSi tiv-
tiva natanis saxiT mdinareebs zRvebsa da okeaneebSi ga-
aqvT 2,4x1010 t nivTierebebi, romlis ZiriTadi wyaroa nia-
dagis eroziis produqtebi. 

 niadagis degradaciaSi mniSvnelovania qarismieri 
(deflacia) eroziis rolic. qarismieri erozia xdeba 
wlis civ periodSi, zamTar-gazafxulis TveebSi (dekemb-
ridan aprilis CaTvliT). ZiriTadi faqtorebi, rac ganapi-
robebs qarismier erozias, aris: am zonis klimatis gamoS-
roba, qaris siCqare, qar-safari tyis ararseboba, zamTar-
gazafxulze niadagis mcenareuli safaris ararseboba, 
mosuli naleqebis raodenoba da maTi wliuri  araTanaba-
ri gavrceleba. 

    bunebriv eroziul procesebs (wylismieri da qa-
rismieri) emateba anTropogenuli erozia, rasac upirve-
les yovlisa miwebis araracionaluri gamoyeneba iwvevs: 
esaa tyeebis gakafva, pirutyvis gadametebuli Zoveba, te-
ritoriebis ugegmo ganaSenianeba da sxva. tye niadagis 
dacvis erT-erTi efeqturi saSualebaa. tyis niadagi fes-
vTa mZlavri sistemis meSveobiT, kargad akavebs Tovlisa 
da wvimis wyals. gruntis wylebis Sevseba aq TandaTan da 
regularulad xdeba, rac xels uwyobs niadagis teniano-
bis SenarCunebas mTeli wlis manZilze. 

 did mikroklimatur cvlilebebs iwvevs tyis gaCex-
va. tyis gakafvis Semdeg niadagi daucveli rCeba. Tovlisa 
da wvimis wyali Tavisuflad moedineba mTebis kalTebze 
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da Tan moaqvs niadagis nawilakebi, romlebic Semdgom mdi-
nareebSi Caedineba. daucveli niadagi mzis sxivebis zemoq-
medebiT cxeldeba, rac iwvevs humusis warmomqmneli or-
ganizmebis daRupvas. 

 aranakleb mniSvnelovania sxva faqtorebic, ker-
Zod tyis gakafvis Sedegad hidrologiuri reJimis cvli-
leba gaCexil teritoriebze. amavdroulad tye warmoad-
gens Zlier faqtors, romelic naxSirbadis akumulirebas 
axdens. tyis ganadgurebis SemTxvevaSi, rogorc wesi war-
moiqmneba naxSirorJangi, romelic gaifrqveva atmosfe-
roSi, rac damatebiTi saTburis gazebis wyaroa da Tavis 
mxriv xels uwyobs arasasurvel klimatis cvlilebas.  

 erodirebuli ferdobebi wyaldidobisa da sxva 
stiqiuri movlenebis wyarocaa. swored wyaldidobebis 
Sedegia mravali SemTxveva, romelic adamianTa msxver-
pliT mTavrdeba. 

 daCqarebuli eroziis mizezi, tyeebis WrasTan er-
Tad, pirutyvis gadametebuli Zovebacaa. erTis mxriv, is-
poba mcenareuli safari da misi aRdgena Wianurdeba da 
amave dros, pirutyvis CliqebiT ziandeba niadagi. Sede-
gad, mravalwliani mcenareebi erTwlianiT icvleba, rom-
lebic, sustad ganviTarebuli fesvTa sistemis gamo, cu-
dad icaven niadags.      

 niadagis fondis Semcirebis mizezia agreTve aras-
worad warmarTuli sairigacio samuSaoebi, romlis Sede-
gadac xdeba maTi damlaSeba an daWaobeba.  damlaSebuli 
niadagebi dedamiwis ariduli zonis yvela kontinentzea 
gavrcelebuli da xmeleTis TiTqmis 25%-s moicavs. am mi-
webs gansakuTrebiT mniSvnelovani farTobebi ukavia ind-
oeTSi, TurqeTSi, iranSi, CineTSi, pakistanSi, eraySi, si-
riaSi, iordaniaSi, arabeTis gaerTianebul respublikaSi, 
urugvaiSi, avstraliaSi, meqsikaSi, kanadaSi, argentinaSi, 
rumineTSi, bulgareTSi, ungreTSi da sxva. aseTi miwebis 
gansakuTrebiT didi farTobebia gavrcelebuli ukraina-
Si, moldaveTSi, Crdilo kavkasiaSi, amierkavkasiisa da Sua 
aziis respublikebSi, qvemo volgispireTSi, donis veleb-
Si, dasavleT da aRmosavleT cimbirSi da sxva. 

 mSrali klimatis zonaSi saxnav-saTesi farTobis 
Semcirebis mizezia maTi gaudabnoeba. dReisaTvis udabno-
ebze modis xmeleTis 38% [17]. am SemTxvevaSi mcenareuli 
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safari srul degradacias ganicdis da misi TviTaRdgena 
praqtikulad ar xdeba. 

 gaudabnoeba bunebrivi procesia, magram mniSvne-
lovanwilad mas adamianis sameurneo saqmianoba uwyobs 
xels, rasac ukanasknel periodSi daemata klimatis glo-
baluri cvlileba. iq, sadac niadagi mwiria da mimarTaven 
xelovnur rwyvas, wyali intensiurad orTqldeba, xolo 
teritoriaze marilebiT gajerebuli wyali rCeba. Tu ase-
Ti wyali ar iqna gadatanili sadrenaJe sistemiT, kon-
centraciam SesaZloa iseT dones miaRwios, rom niadagis 
zedapirze marilis Txeli fena warmoiqmnas. aseT adgi-
lebSi mcenareebi wyveten zrdas da iRupebian. 

 gaudabnoebas intensiuri miwaTmoqmedebac iwvevs, 
rodesac fermeri cdilobs gazardos mosavali Tes-
lbrunvis vadebis SemcirebiT da mindors ar tovebs aneu-
lad, niadagis nayofiereba mcirdeba da erozia swrafad 
iwyebs ganviTarebas. CamoTvlil mizezebs xSirad emateba 
mWidrod dasaxlebul raionebSi gruntis wylebis gadame-
tebuli xarjva da maTi donis cvlileba, rac mcenareul 
safarze damRupvel zemoqmedebas axdens.  

 sasoflo-sameurneo miwebis didi nawili ewireba 
urbanizaciis procesebs. germaniaSi saavtomobilo da 
sarkinigzo magistralebs ukaviaT teritoriis 5%. aSS-Si 
qalaqebis gafarToebis gamo miwis fondi yovelwliurad 
mcirdeba 3500 km2-iT. Tbilisis gafarToebis gamo sasof-
lo-sameurneo funqciebi dakarges diRmisa da orTaWalis 
noyierma miwebma [17]. 

Seqmnili mdgomareobis gaumjobesebis mizniT in-
tensiurad mimdinareobs yamiri miwebis aTviseba, tyeebis 
gaCexva, Waobebis daSroba da sxva. kacobriobis SimSilisa-
gan gadarCena SesaZlebelia mosavlianobis gazrdiT. 
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1.4 miwis resursebis degradacia saqarTveloSi 

 
 

  saqarTvelos bunebaze negatiuri anTropogenuli 
zemoqmedebis erT-erTi TvalsaCino gamovlenaa miwis deg-
radacia, rac gamowveulia miwis resursebis araefeqturi 
marTviTa da mdgradi ganviTarebis principebis ugulve-
belyofiT. yovelive es  aisaxeba sxvadasxva aspeqtebSi, 
rogoricaa dabinZurebis donis zrda, saZovrebisa da tye-
ebis farTobebis mkveTri Semcireba, niadagis eroziisa da 
niadagis damlaSeba-gabicobebis zrda da sxv. 

  axal ekonomikur urTierTobebze gadasvlis piro-
bebSi kidev ufro gaZlierda saqarTvelos miwis resurse-
bis xarisxobrivi mdgomareobis gauareseba, ris Sedegadac 
miviReT degradirebuli niadagebi, romlis tipiuri maga-
liTebia damlaSeba-gabicobebis zrda (kaxeTi-qvemo qar-
Tli), niadagebis wylismieri erozia (qvemo svaneTi), da qa-
rismieri eroziiT gamowveuli gaudabnoeba (dedof-
liswyaro) da sxva. bunebrivia mkveTrad mcirdeba sasof-
lo-sameurneo savargulebis, maT Soris saxnavi miwis far-
Tobebis raodenoba, rasac adasturebs saqarTvelos sta-
tistikuri departamentis monacemebi [19]. 

  niadagis degradaciis wyaroebia: sacxovrebeli da 
sayofacxovrebo obieqtebi, mrewvelobis sxvadasxva dar-
gi, Tboenergetika, soflis meurneoba-pesticidebi da sa-
suqebi, transporti, romelic iwvevs niadagis dabinZure-
bas metalebiT da maTi SenaerTebiT da sxv. magaliTad, 
vercxliswyali niadagSi pesticidebTan da samrewvelo 
narCenebTan erTad Sedis; mopovebuli tyviis yoveli to-
nidan 25 kg garemoSi xvdeba, misi didi raodenoba avtoman-
qanebis gamonabolqvTan erTad gamoiyofa. tyviis Senaer-
Tebi sabolood niadagSi da wyalsatevebSi grovdeba. 

  yovelwliurad garemoSi spilenZis emisia 35 kg/km2 
Seadgens, TuTiisa - 27 kg/km2-s. maTi Warbi raodeneoba 
Trgunavs niadagis mikroorganizmebis cxovelmoqmedebas. 
madneulis kombinatis gavleniT bolnisis raionis niada-
gebi gamdidrebulia spilenZiT da TuTiiT. 

  dariSxanis sulfiduri madnebis mopoveba-gadamuSa-
vebis zonaSi (raWa-md.luxunis xeoba, qvemo-svaneTi) nia-
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dagebSi dariSxanis Semcveloba ramdenjerme aRemateba 
mis isedac maRal fonur koncentraciebs. 

   niadagis degradirebis erT-erTi mizezi minera-
luri sasuqebis usistemo gamoyenebaa. rogorc cnobilia, 
mosavalTan erTad, adamiani niadags aclis mcenarisaTvis 
aucilebel sakveb elementebs — azots, fosfors, kali-
ums, naklebi raodenobiT gogirds, kalciums, magniums da 
sxv. niadagis nayofierebis SenarCunebis erT-erTi gzaa am 
danakargis anazRaureba sxvadasxva sasuqis SetaniT. 

  magram sasuqebTan erTad niadagSi mravali toqsi-
kuri nivTierebac Seitaneba. ase, superfosfatebi Seica-
ven dariSxanis, kadmiumis, qromis, kobaltis, spilenZis, 
tyviis, nikelis, vanadiumis, TuTiis mcire raodenobas. 
isini maRali mdgradobiT xasiaTdebian, amitom yoveli 
axali doza wina wlebSi dagrovil raodenobas emateba. 

  qimiuri sasuqebiT miwis gadametnajerobis SemTxve-
vaSi, nitratebi da fosfatebi mcenareTa qsovilebSi grov-
deba, rac iwvevs sakvebi produqtebis xarisxis daqveiTebas. 

  mcenareebSi mineraluri sasuqebis dagrovebasTan 
erTad maTi Warbi raodenoba niadagis struqturis mkveTr 
gauaresebas iwvevs. niadagis organuli kompleqsi swrafad 
knindeba, misi fizikuri struqtura irRveva, filtraciisa 
da tenianobis SenarCunebis unari qveiTdeba [20,21]. 

  savalalo Sedegebi mohyva 2008 wlis agvistoSi ru-
seT-saqarTvelos oms. xanZarma didi ziani miayena borjo-
mis ulamazes da unikalur xeobas imdenad, rom xanZris Se-
degebis (degradirebuli niadagi, gadamwvari unikaluri 
mcenareuloba, mewyruli da eroziuli procesebis gaaq-
tiureba da a.S.) saboloo aRmofxvras aTeuli, SesaZlebe-
lia aseuli wlebi dasWirdes. xanZris Sedegad Zlier da-
zaralebuli tyis farTobi 300-320 ha-s Seadgens. kritiku-
li mdgomareoba iqmneba niadagis nayofierebasTan dakav-
SirebiT. xanZari mxolod miwis zemoT ar moqmedebs, igi ni-
adagSic vrceldeba garkveul siRrmemde. amis gamo, nia-
dagSi mimdinare da misi funqcionirebisaTvis aucilebe-
li mikrobiologiuri procesebi wydeba. tyis da mdelos 
SesaniSnavi, xelsayreli niadagi gamofitul da gamomwvar 
masad iqceva, romelSic mcenaris Casaxva-ganviTarebis Se-
saZlebloba praqtikulad ar arsebobs da misi aRdgena 
Zalze Soreuli perspeqtivaa [22].  
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  klimatis mimdinare globaluri cvlileba mniSvne-
lovan zegavlenas axdens saqarTveloSi soflis meurneobis 
ganviTarebaze. kerZod, iwvevs saxnavi miwebis produqtiu-
lobis Semcirebas da miwis resursebis degradaciis zrdas. 
aRmosavleT saqarTvelos landSaftebi gansakuTrebiT 
mgrZnobiareni arian Tanamedrove klimatis cvlilebis mi-
marT. aRmosavleT saqarTvelos umetes nawilze aRiniSneba 
haeris saSualo wliuri temperaturis momateba 0.60C-mde. 
amasTan gaxSirda gvalvebi. savegetacio periodis ganmavlo-
baSi aq mosuli naleqebis raodenoba ar aRemateba 200-250 mm-
s, xolo 1m sisqis niadagis fenaSi arsebuli produqtiuli 
tenis maragi mxolod 50-200 mm-s Seadgens. globaluri daT-
bobis fonze gaxSirebuli gvalvebis Sedegad aRiniSneba bu-
nebrivi landSaftebis transformaciis procesi [13,15]. sa-
qarTvelos samxreT-aRmosavleTSi TiTqmis 3 000 kv km far-
Tobis teritoria, romelic moqceulia naxevradudabnos 
zonaSi ganuwyvetliv ziandeba gvalvebisa da qarismieri 
eroziisagan_ganicdis degradacia-gaudabnoebas. gaudab-
noebis procesi kargad aris gamoxatuli qiziySi, gare kaxeT-
Si da qvemo qarTlSi. dedofliswyaros raionSi ziandeba 120 
aTasamde ha, siRnaRisa da sagarejos raionebSi_TiToeul-
Si 47 aTasi ha, gardabnis raionSi_32aTasi ha, marneulis ra-
ionSi_30aTasi ha farTobebi.  

  degradirebuli niadagebis erT-erTi gamoxatule-
baa damlaSebuli niadagebi, romlebic Cveni kvlevis obi-
eqtia da gavrcelebulia alaznis velze (marjvena napi-
ri_velis samxreT-aRmosavleTi nawili), romlis saerTo 
farTobis 40%-ze meti saSualo da Zlier damlaSebul nia-
dagebs ukavia. damlaSebuli da bicobiani niadagebi gav-
rcelebulia siRnaRis raionSi 54 aTas ha-ze, dedoflis-
wyaros raionSi 48 aTas ha-ze, sagarejoSi 23 aTas ha-ze, 
gurjaanisa da lagodexis raionebSi 8 aTas ha-ze, gar-
dabnis raionSi - 40 aTas ha-ze, marneulis raionSi - 33 aTas 
ha-ze. saqarTveloSi damlaSebuli da bicobiani niadage-
bis saerTo farTobi 205 aTas ha-ze metia, aqedan 84 aTas 
ha-mde aTvisebulia, Tumca isini dabalproduqtiulibiT 
xasiaTdebian [23]. 
  saqarTvelos sxva regionebs Soris kaxeTi pirvel 
adgilzea saxnavi farTobebis mixedviT (nax. 1.4.1, 1.4.2, 
1.4.3). kaxeTis regionis sasoflo-sameurneo savargulebi 
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Seadgens 605 683 ha-s, xolo damlaSebuli da bicobiani nia-
dagebis farTobi—133 000 ha-s, rac Seadgens savargulebis 
farTobis 22%-s (nax.1.4.4) [24]. 
  raionebis mixedviT maTi gadanawileba aseTia: siR-
naRis raionis sasoflo-sameurneo savargulebia 103161 
ha, damlaSebuli da bicobiani niadagebis farTobi Sead-
gens 54000 ha-s, rac Sesabamisi savargulebis 52,3%; de-
dofliswyaros raionSi sasoflo-sameurneo savargule-
bis farTobi 141754 ha, damlaSebuli da bicobiani niadage-
bis farTobi Seadgens 48000 ha, rac savargulebis 33,8%; 
sagarejos raionSi sasoflo-sameurneo savargulebis 
farTobi 141754 ha, damlaSebuli da bicobiani niadagebis 
farTobi Seadgens 23000 ha, rac savargulebis 16,2%; gur-
jaanisa da lagodexis raionebis sasoflo-sameurneo sa-
vargulebia Sesabamisad 49774 ha da 20392 ha, damlaSebuli 
da bicobiani niadagebia oriveSi 8000 ha, rac savargulebis 
11.4%-s Seadgens (nax.1.4.4) [25]. 
     cxrilSi 1.4.1 mocemulia damlaSebuli da bicobiani 
niadagebis farTobebi raionebis mixedviT [23]. 
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naxazi 1.4.1 saxnavi farTobebis ganlageba saqarTvelos 
regionebis mixedviT 

 

1. kaxeTi 131811 ha 
2. imereTi 72101 ha 
3. qvemo qarTli 71512 ha 
4. samegrelo-zemo

svaneTi 52262 ha 
5. Sida qarTli 49263 ha 
6. samcxe-javaxeTi 45940 ha 
7. mcxeTa mTianeTi 19612 ha
8. guria 15502 ha 
9. aWara 9212 ha 
10. raWa-leCxumi-

qvemo svaneTi 4673 ha 
sul saqarTveloSi – 472120 ha
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kaxeTis regionis sasoflo-sameurneo savargulebi Seadgens 605683 ha-s,   

xolo damlaSebuli niadagebis farTobi  133000ha-s, rac Seadgens mTeli 

farTobis 22%. 
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47.70%
52.30%

siRnaRis raioni

daumlaSebeli 
niadagebi
damlaSebuli 
niadagebi

66.20%

33.80%

dedofliswyaros 
raioni

daumlaSebuli 
niadagebi
damlaSebuli 
niadagebi

83.80%

16.20%

sagarejos raioni

daumlaSebeli 
niadagebi

damlaSebuli 
niadagebi 88.60%

11.40%

gurjaani+lagodexis 
raioni

daumlaSebeli 
niadagebi
damlaSebuli 
niadagebi

 
 

naxazi 1.4.4    kaxeTis raionebis sasoflo-sameurneo  
savargulebis damlaSebuli niadagebis procentuli 

Semcveloba 
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rogorc cxr. 1.4.1-dan Cans, damlaSebuli da bicobia-
ni niadagebis yvelaze didi farTobebia siRnaRis raionSi 
(54 aTasi ha), SedarebiT naklebia gurjaanisa da lagode-
xis raionebSi (8 aTasi ha).  

klimatis Tanamedrove cvlilebis pirobebSi aucile-
belia mzardi yuradReba daeTmos niadagebis, gansakuTre-
biT sasoflo-sameurneo savargulebis degradaciis kom-
pleqsur kvlevas. amis Sedegad mosalodnelia Seiqmnas 
efeqturi meTodologia damlaSebuli da bicobiani niada-
gebis degradaciis prevenciisaTvis da/an SerbilebisaTvis. 

Cveni kvlevis obieqtia siRnaRis raioni, romelic Ra-
ribia wylis resursebiTa da atmosferuli naleqebiT. zaf-
xulis TveebSi haeris temperatura aq aRwevs 35-40°C, rac 
xangrZliv unaleqo periodebTan erTad xSirad iwvevs 
gvalvebs. yovelive es aqtualuria globaluri daTbobis 
pirobebSi, rodesac mosalodnelia gvalviani regionis 
arealis gadideba, aorTqlebis xarjze tenis deficitis 
gazrda, aorTqlebis intensivobis zrdasTan erTad niada-
gis damlaSebis procesebis gaZliereba, niadagis organuli 
masis swrafi mineralizacia da gamofitva, rac dakavSire-
bulia sasoflo-sameurneo kulturebis mosavlianobis 
Semcirebasa da danakargebTan. yovelive es ganapirobebs am 
regionSi soflis meurneobis mowyvladobis maRal xarisxs 
klimatis amJamad mimdinare cvlilebis mimarT. 
 Tanamedrove klimatis cvlilebis mzardma uaryo-
fiTma gavlenam gamoiwvia sxvadasxva sakvebi produqtebis 
deficiti da maTi Rirebulebac wlidan wlamde matu-
lobs. amitom saqarTvelos mTavrobam daiwyo soflis me-
urneobis aRmavlobaze zrunva, raTa daakmayofilos saku-
Tari mosaxleoba adgilobrivi marcvleuli da sxva kul-
turebiT, agreTve ganaviTaros mecxoveleoba. bunebrivia, 
rom am amocanebis warmatebuli realizaciisaTvis dama-
tebiTi sasoflo-sameurneo savargulebia saWiro, rac 
friad rTulia iseTi mciremiwiani qveynisaTvis, rogori-
caa saqarTvelo. amis erTaderTi rezervi degradirebuli 
miwebis aRdgenasa da gamoyenebaSi mdgomareobs. damlaSe-
bul niadagebze saWiro RonisZiebebis gatarebis Semdeg 
maTze SesaZlebelia moyvanili iyos marcvleuli kultu-
rebi da sakvebi balaxebi, romlebic saWiroa mecxoveleo-
bis saZovruli meurneobis ganviTarebisTvis. 
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damlaSebuli da bicobiani niadagebis nayofiere-
bis amaRlebis mizniT aucilebelia miwis resursebis in-
tegraluri Sefaseba da damlaSebuli niadagebis xelaxa-
li Seswavla klimatis Tanamedrove cvlilebis tendenci-
ebis gaTvaliswinebiT, romlis gareSec warmoudgenelia 
soflis meurneobis mdgradi da intensiuri ganviTareba. 
mdgradi ganviTareba ki gulisxmobs adgilobrivi resur-
sebis racionalur da gonivrul gamoyenebas garemos dac-
vis sakiTxebis maqsimaluri gaTvaliswinebiT. 

klimatis globaluri arawrfivi cvlileba yvela 
qveyanaSi aqtualurs xdis am cvlilebis mimarT saadapta-
cio RonisZiebebis SemuSavebasa da ganxorcielebas, amde-
nad didi mniSvneloba eniWeba Semdgomi RonisZiebebis ga-
tarebas sakvlev regionSi: 

• sairigacio sistemebis gaumjobesebas; 
• bioteqnologiebis danergvas (gvalvagamZle da ma-

rilgamZle jiSebis SerCeva); 
• samecniero gamokvlevebs soflis meurneobaSi. 
es mosazrebebi gamyarebulia gaeros saadaptacio 

RonisZiebebis nusxaSi Sesuli monacemebiT [26].   
metad aqtualuria klimatis cvlilebis fonze gaaq-

tiurebuli eroziuli procesebis Seswavla. ZiriTadi 
faqtorebi, romlebic gansazRvraven eroziuli procese-
bis ganviTarebas, arian: reliefi, klimati, zedapiruli 
wylebi, niadagebi da qanebis geologiuri Sedgeniloba. sa-
qarTveloSi SeiZleba gamovyoT Semdegi niadagur-erozi-
uli zonebi: aRmosavleT da dasavleT saqarTvelos 
wylismieri erozia, aRmosavleT saqarTvelos qarismieri 
erozia, aRmosavleT saqarTvelos wylismier-qarismieri 
erozia da kolxeTis dablobi. 

wylismieri eroziis problemebi gansakuTrebiT mwva-
ved mTian raionebSi dgas, rasac, ZiriTadad, Warbi Zoveba, 
tyis usistemo Wra, damreci ferdobebis araswori aTvise-
ba uwyobs xels. amJamad wylismieri eroziis saziano moq-
medebas saqarTvelos mTiani teritoriis 50-60% ganicdis, 
aqedan saxnavi farTi Seadgens 47%-s. wylismieri eroziis 
gaZlerebam gamoiwvia misi Tanmdevi procesebi-Rvarcofe-
bi, mewyerebi, xramwarmoqmna. dReisaTvis saqarTveloSi 
aRricxulia 10 aTasamde mewyeri, 2 aTasamde Rvarcofi, 
ramac qveynis rig regionSi ekologiuri wonasworobis 
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rRveva gamoiwvia. wylismieri eroziis Sedegad aRmosav-
leT saqarTvelos sxvadasxva niadagur-klimatur piro-
bebSi niadagis zeda nayofieri fenis danakargi Seadgens 
50-90 t/ha, xolo dasavleT saqarTveloSi igive sidides 
Seadgens 120-150 t/ha-ze [21], maSin rodesac niadagis for-
mireba ukiduresad nela mimdinareobs.  

 eroziulma procesebma gamoiwvia dasavleT saqar-
Tvelos mdinareebSi myari natanis didi raodenoba - 30 
mln-mde tona weliwadSi. aqedan mdinare rionze daaxloe-
biT 9 milioni tona modis, Woroxze  da engurze-3-3 mili-
oni tona.    
  qvemo svaneTi (lentexis raioni) warmoadgens erT-
erT prioritetul regions, romelic SerCeulia rogorc 
klimatis mimdinare cvlilebiT gaaqtiurebuli stiqiuri 
movlenebis mimarT erT-erTi mowyvladi regioni. am mov-
lenebis (wyalmovardnebi, mewyeri, Rvarcofi, Tovlis 
zvavi) sixSirisa da intensivobis matebis Sedegad gaizar-
da xsenebuli procesebiT gamowveuli miwis erozia. es 
ukanaskneli ki did zians ayenebs soflis meurneobas, tye-
ebs, anadgurebs gzebsa da sxva komunikaciebs, angrevs sax-
lebs, rac saboloo jamSi iwvevs mosaxleobis cxovrebis 
donis daqveiTebas da migraciuli procesebis daCqarebas.  

mewyerebisa da wyalmovardnebis gaaqtiurebis Se-
degad lentexis raionis mosaxleoba 1986 wlidan Sem-
cirda 40%-iT. bolo 50 wlis ganmavlobaSi saSualo wli-
urma temperaturam da naleqTa raodenobam regionSi moi-
mata Sesabamisad 0.4 0C–iT da 106 mm–iT (8%) [21].    

 am regionisaTvis SemuSavebul iqna saadaptacio 
RonisZieba. kerZod, Txilis nargavebis gaSeneba lentexis 
raionSi, romlis mizania raionSi mewyersaSiS ferdobebze 
miwis eroziasTan brZola. 

 dedofliwyaros raioni, romlis teritoriebi gau-
dabnoebis saSiSroebis qveS imyofeba, erTerTi priorite-
tuli regionia klimatis cvlilebis mimarT mowyvlado-
bis Sesafaseblad [9,27,28]. 

 stiqiuri movlenebi, rogoricaa gvalva da Zlieri 
qarebi, mniSvnelovan zians ayenebs soflis meurneobas. 
bolo 50 wlis manZilze klimatis cvlilebis zemoqmed-
ebiT am movlenis simkacrem SesamCnevad imata: gvalviani 
periodis saSualo xangrZlivobam moimata 54-dan 72 dRem-
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de da misi ganmeoradobis sixSire 2-jer gaizarda; Zlieri 
qarebis (30 m/wm) ganmeorebadobam 1980-iani wlebis dasaw-
yisidan moimata 5-jer. 

 ganvlili naxevari saukunis manZilze saSualo 
wliuri temperatura dedofliswyaroSi gaizarda 0.60C-
iT, xolo wliurma naleqebma moimata 6%-iT. 2100 wlisa-
Tvis prognozirebuli naleqTa Semcireba 14%-iT gazrdis 
adgilobrivi klimatis aridulobas da gadaaqcevs aqaur 
naxevradaridul landSaftebs naxevradudabnosa da 
udabnos landSaftebad. 

amJamad dedofliswyaros raionis teritoriaze deg-
radirebuli miwebis farTobi aRemateba 25 300 ha-s, saida-
nac 20 000 ha erodirebulia qaris mier. qarismieri eroziis 
uaryofiT zemoqmedebas aRmosavleT saqarTvelos 100 000 
ha. ganicdis. zamTris saZovrebis TiTqmis 80% dazianebu-
lia Warbi Zovebis da nawilobriv, klimaturi pirobebis ga-
mo. es procesi moicavs Siraqis, eldaris, ivris, taribanas, 
natbeuris, naomaris, oles velebs, zegnebs, kaxeTis qedis 
samxreTi ferdobebis mniSvnelovan nawils [21,28]. 

dedofliswyaros raionSi miwis degradacia yvelaze 
aqtiurad mimdinareobs zamTris saZovrebze, romelTac 
mTeli teritoriis 52% uWiravs. cxvris farebis didi nawi-
li tradiciulad gadairekeboda mezobel daRestanSi, kas-
piis zRvis sanapiroze mdebare zamTris saZovrebze. 1990-
iani wlebis dasawyisSi es praqtika SeCerda da darCenili 
farebis umetesi nawili mimarTul iqna dedofliswyaros 
raionis zamTris saZovrebisken. amJamad am teritoriaze 
izamTrebs daaxloebiT 50 aTasi cxvari. es iwvevs saZovre-
bis or da sammag gadatvirTvas normaze metad, maSin rode-
sac normiT miRebulia 3-4 cxvari 1 ha-ze. gadaZoveba iwvevs 
balaxis safaris ganadgurebas. miwis gaSiSvlebuli monak-
veTebi ganicdian mzis radiaciis, Zlieri qarebisa da wvimis 
zemoqmedebas, rac winapirobaa gaudabnoebis procesis da-
sawyebad. am procesis mimarT gansakuTrebiT mowyvladia 
gorakebisa da maRlobebis samxreTi ferdobebi.  

dedofliwyaros raionSi degradirebuli miwebi moi-
cavs bicob niadagebs, romelTa saerTo farTobi 4975 ha-s 
aRwevs. gasuli saukunis meore naxevarSi am miwebs perio-
dulad, yovel 6-7 weliwadSi erTxel utardeboda moTaba-
Sireba, rac saSualebas iZleoda maTze SerCeviTi kultu-
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rebi yofiliyo moyvanili. samwuxarod, bolo 10-15 wlis 
manZilze bicobi niadagebis moTabaSireba aRar Catarebu-
la, ris gamoc isini daifara veluri mcenareulobiT. amJa-
mad am miwebis umetesi nawili mitovebulia. 

 dedofliswyaros raionSi bunebrivi landSaftebis 
SenarCunebisa da aRdgenis saukeTeso gzas warmoadgens 
qarsafari zolebis aRdgena, romlebic niadagis qarismie-
ri eroziisagan dacvasTan erTad xels uwyoben adgilob-
rivi faunis SenarCunebas. amavdroulad, Sesaferis adgi-
lebSi, bunebrivi landSaftebi unda gamdidrdes planta-
ciuri koromebiT, romlebic biomravalferovnebis Senar-
CunebasTan erTad uzrunvelyofs adgilobriv mosaxleo-
bas SeSiT, daicavs ra amiT qarsafar zolebs ukanono ga-
Cexvisagan [9,28]. 

 miwis resursebis mdgradi gamoyenebis uzrunvel-
yofisaTvis aucilebelia Tanamedrove rekomendaciebis 
SemuSaveba erozirebuli, gaudabnoebuli, damlaSebuli 
da bicobiani niadagebisaTvis. 

 nax.1.4.5-ze mocemulia saqarTvelos degradirebu-
li niadagebis ruka, sadac datanilia regionebis mixedviT 
wylismieri da qarismieri eroziebi, damlaSebuli da bi-
cobiani, Waobiani, anTropogenuli, Zlier Camorecxili 
niadagebi da qanebis gaSiSvlebebi. rukis Sedgenis dros 
gamoyenebul iqna literatura [29,30, 31]. 
 

 
 

nax.1.4.5 degradirebuli niadagebis ruka 
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1.4.1 saqarTvelos soflis meurneobis 

zogierTi problema klimatis 

Tanamedrove cvlilebis fonze 

 
niadagebi, rogorc bunebrivi resursebis nairsaxe-

oba ama Tu im qanis xangrZlivi biologiuri gardaqmnis 
produqtia. miwa bunebis fasdaudebeli naboZvari, xalxis 
ganusazRvreli simdidrea, is Seuqcevadi resursia. 

racionaluri, gonivruli miwaTmoqmedebis pirobeb-
Si niadagi ganicdis ~gakulturebas~ da Rebulobs imgvar 
Tvisebas, romelic ar aris damaxasiaTebeli bunebrivi nia-
dagisaTvis, magram arcTu ise iSviaTad, niadagis gamoyene-
baSi Tanamedrove mecnierebis miRwevebis ugulvelyofis 
dros, aseve bunebrivi da anTropogenuli zemoqmedebis Se-
degad igi umowyalod ifiteba, ganicdis degradacias, 
iZens uaryofiT Tvisebebs, iSleba, irecxeba an sruliad 
qreba (erozia, damlaSeba, dawiduloba da sxva). 

miwis fondis SenarCuneba, misi dacva da raciona-
lurad gamoyeneba Tanamedroveobis ZiriTadi msoflio 
mniSvnelobis problemaa. saqrTveloSi adgilobrivi gare-
mos dacvis ara erTi kanoni arsebobs. saqarTvelom 1994 
wels gamosca kanoni niadagis dacvis Sesaxeb, 1997 wels - 
kanoni niadagis melioraciis Sesaxeb da 2003 wels - kanoni 
niadagis konservaciis da gajansaRebis Sesaxeb; amasTan 
1999 wels saqarTvelom moaxdina gaudabnoebis winaaRmdeg 
brZolis gaeros konvenciis ratificireba. 2007 welis Te-
bervalSi soflis meurneobis saministrom da garemos 
dacvis saministrom SeimuSaves da waradgines kargi sa-
soflo-sameurneo praqtikis kodeqsi (CGAP), romelic mo-
icavs kanonmdeblobas, rekomendaciebs da rCevebs soflis 
meurneobis sistemaSi dasaqmebulTaTvis, uzrunvelyofs 
rCevebs dabinZurebis aRmofxvris an Semcirebis Sesaxeb 
soflis meurneobis yvela ZiriTad seqtorSi; arsebobs 
mravali saerTaSoriso Zalisxmeva, mravali programa, ro-
melic miznad isaxavs garemoze soflis meurneobis gavle-
nis Semcirebas da a.S.[31, 32]. 

2012 welis gazafxulze cnobierebis amaRlebis da 
samuSao Sexvedra saqarTvelos soflis meurneobis siste-
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mis klimatis cvlilebis mimarT mowyvladobis Semcirebas-
Tan dakavSirebiT Catarda saqarTveloSi, TbilisSi [31, 32]. 

msoflio banki, evropisa da centraluri aziis re-
gionebSi soflis meurneobis klimatis mimarT mowyvla-
dobis Semcirebis programis meSveobiT, muSaobs dainte-
resebul mxareebTan, raTa SeimuSaos rekomendaciebi, 
romlebic gazrdian soflis meurneobis sistemis mdgra-
dobas klimatis cvlilebis mimarT. msoflio banki am 
proeqtebis safuZvelze msgavsi analizebis Catarebas geg-
mavs samxreT kavkasiaSi - somxeTSi, azerbaijansa da saq-
rTveloSi. 

garemos optimaluri mdgomareobis SenarCunebas 
saqarTvelosaTvis gadamwyveti mniSvneloba eniWeba. es 
ganpirobebulia mTeli rigi faqtorebiT, kerZod: qveynis 
rTuli reliefi, bunebrivi resursebis intensiuri aTvi-
seba da rac Zalzed mniSvnelovania klimatis Tanamedrove 
cvlilebis negatiuri faqtori, ramac xeli Seuwyo buneb-
rivi ekosistemebis degradirebas, niadagis erozias, te-
ritoriebis gaudabnoebas.  

saqarTvelos teritoriis daaxloebiT 54% mTago-
riania, xolo mTiswinebi da vake adgilebi Sesabamisad-33% 
da 13%-s Seadgenen. qveynis daaxloebiT 70% zRvis don-
idan 1.700 metrze dablaa ganlagebuli [33]. aseTi simaRle 
xels uwyobs soflis meurneobis ganviTarebas, xolo uf-
ro met simaRleze ZiriTadad mxolod saZovrebia. saqar-
Tvelos geografia mravalferovania: teniani, subtropi-
kuli dablobebiT da WaobebiT, bariT, naxevrad udabnoe-
biT, gorebiT, tyeebiT dafaruli mTebiT, mwvervalebiT, 
tbebiTa da mravalricxovani mdinareebiT da niadagebiT 
[31]. cxril 1.4.1.1-Si moyvanilia saqarTvelos geografiis 
zogierTi monacemi. 
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cxrili 1.4.1.1 saqarTvelos geografiis  
zogierTi monacemi [9] 
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     *1960 wlamde monacemebiT; bolo SefasebebiT es farTo-

bi daaxloebiT 400km2-dea Semcirebuli 
 

saqarTvelos mosaxleobis ricxovnoba Seadgens 4.4 
milions. 2010 wlis monacemebiT [9] mosaxleobis daaxloe-
biT 47% soflad cxovrobs. 52.3% soflis meurneobis seq-
torSia dasaqmebuli. soflad mcxovrebi mosaxleobis 
proporcia qalaqis macxovreblebTan mimarTebaSi met 
naklebad myaria. saqarTvelos mosaxleobis daaxloebiT 
23.6% siRaribis zRvars miRma cxovrobs [34]. mosaxleobis 
es fena Semosavlis 65%-s sursaTze xarjavs da Sesabami-
sad Zalian mgrZnobiarea sursaTze fasebis cvlilebis mi-
marT [35]. 

soflis meurneobas mniSvnelovani roli aqvs sa-
qarTveloSi. miwis 43 % damuSavebisaTvis vargisia, Tumca 
am miwis didi nawili degradirebulia da aRar gamoiyeneba 
soflis meurneobisaTvis [9]. saqarTveloSi miwis gamoye-
neba mocemulia nax. 1.4.1.1-ze. 
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naxazi 1.4.1.1 saqarTveloSi miwis gamoyeneba [36] 
 1 - erTwliani  kulturebi         _ 4 %; 
2 - mravalwliani kulturebi      —  2 %; 
3 - mudmivi mdeloebi da saZovrebi — 28 %; 
4 - tyeebi — 39 %; 
5 - sxva miwebi — 27 %.      
 
2005 wels damuSavda 1.07 mln ha miwa. am farTobebis 

75%-ze dairgo erTwliani kulturebi, xolo mravalwlian 
kulturebs 25% uWiravs [36].   

saqarTvelos ekonomikisaTvis soflis meurneobis 
mniSvnelovan nawilad Camoyalibeba ZiriTadad gamowveu-
lia niadagis istoriuli fertilurobiT (nayofierebiT). 
sasoflo sameurneo produqtiulobas amJamad zRudavs 
miwis degradacia, romelic umniSvnelovanesi sakiTxia. 

sabWoTa kavSiris daSlis Semdeg 1992 wels miwa ga-
daecaT sofelSi mcxovreb ojaxebs. axlad Seqmnili meur-
neobebis 80 procentze mets erT heqtarze naklebi ter-
itoria ukavia. Sedegad soflis meurneobis seqtori ram-
denadme fragmentirebulia da SezRuduli xelmisawvdo-
moba aqvs kapitalsa da meqanizaciaze [37]. sabWoTa kavSi-
ris daSlis Semdeg 1992 wels miwa gadaecaT sofelSi 
mcxovreb ojaxebs. axlad Seqmnili meurneobebis 80 pro-
centze mets erT heqtarze naklebi teritoria ukavia. Se-
degad soflis meurneobis seqtori ramdenadme fragment-
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irebulia da SezRuduli xelmisawvdomoba aqvs kapitalsa 
da meqanizaciaze [38]. 

2009-2010 wlebSi Semcirda rogorc erTwliani ise, 
mravalwliani kulturebis warmoeba, amis mizezia: saTesi 
teritoriis Semcireba, amindi, mavneblebi da araefeqtu-
ri sasoflo sameurneo praqtika [35]. sxva sasoflo same-
urneo sakiTxebi, romlebmac garkveuli roli Seasrules 
warmoebis SemcirebaSi, moicavs: wylis da qaris erozias, 
garemosdacviTi TvalsazrisiT madegradirebel sasof-
lo sameurneo praqtikas da sxva anTropogenul da buneb-
riv procesebs, romlebmac sameurneo miwebis 35%-is deg-
radireba gamoiwvies [38]. 

cudi niadagi ZiriTadad qveynis dasavleT nawilSi 
Warbobs, sadac saZovrebis intensiurma gamoyenebam da na-
leqebis Semcirebam qaris erozia gamoiwvia. bevr SemTxve-
vaSi miwis degradacia gamowveulia araracionaluri 
morwyviT rac xSirad iwvevs marilis dagrovebas. marilis 
dagroveba gansakuTrebiT problematuria saqarTvelos 
miwebis 20-40%-Tvis - Sedegad am miwebis didi nawili aRar 
gamoiyeneba sasoflo sameurneo miznebisaTvis [37].  

amave dros Semcirda sasuqebis importi. misi zoga-
di dinamika Semdgomia: 1989 wels dafiqsirebuli 200 000 
tonidan sasuqebis importi Semcirda 2005 wels 60 000 to-
namde. humusisa da sakvebi elementebis balansi, faq-
tobrivad, yvela tipis niadagSi uaryofiTia, arada saqar-
TveloSi 49 tipis niadagia. Tuki arcTu Soreul warsu-
lSi, saSualod, 1ha-ze yovelwliurad 160-170 kg mineral-
uri sasuqebi SehqondaT, dRes es maCvenebeli  12-15 kg-ia. 
aseve Semcirda nakelis gamoyenebac. 

am problemebis erTobliobam Seamcira saqarTve-
los niadagebis nayofiereba. 3 mln ha sasoflo sameurneo 
miwis daaxloebiT erT mesameds niadagis erozia aqvs, 11% 
xasiaTdeba  mJavianobiT, daaxloebiT 7-8%-ze gavrceleb-
ulia wylis dagubeba, rac gamowveulia sadrenaJe sistem-
is gaumarTaobiT, 5.1 %-is SemcvelobaSi Warbad aris kali-
umi da nitratebi, xolo 7%-s aqvs marilis Warbi Semcve-
loba [37].   

yovelive amis Sedegad qveyanaSi mosavali da war-
moeba  Semcirda gasuli aTwleulis ganmavlobaSi, ramac 
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gamoiwvia soflis meurneobis produqtebze fasebis zrda. 
2010 wlis dekembridan 2011 wlis martamde sursaTis fasi 
mTel qveyanaSi 10%-iT gaizarda. konkretulad: puris, ka-
rtofilis da saqonlis xorcis fasi gaizarda 8,14 da 25%-
iT. zogierTi ekonomistis azriT fasebis zrdas iwvevs 
soflis meurneobaSi warmoebis Semcireba. 

dReisaTvis saqarTvelo, samwuxarod, im qveynebis 
CamonaTvalSia, romlebic sursaTze moTxovniliebis udi-
des nawils importirebuli sakvebi produqtebis xarjze 
ikmayofileben. dRes, Cven mciremiwian qveyanaSi sasoflo-
sameurneo daniSnulebis miwaze ar arsebobs moTxovna, 
sxvagvarad ukanasknel wlebSi dasamuSavebeli miwis naxe-
varze meti daumuSavebeli da mitovebuli ar iqneboda, rac 
utyuari niSania imisa, rom miwam dakarga marCenlis fun-
qcia. yvela, did Tu patara sofelSi viTardeba saSiSi de-
mografiuli procesi, rac upirvrles yovlisa, soflad 
mcxovrebTa Soris xandazmuli adamianebis xvedriTi wilis 
gadidebasa da mozardTa wilis SemcirebaSi poulos gamo-
xatulebas. gaeros monacemebiT, 2003-2009-wlebSi saqar-
TveloSi erT sul mosaxleze agraruli produqciis war-
moebis indeqsi 29%-iT Semcirda, rac yvelaze uaresi maCve-
nebelia am periodis msoflios 194 qveyanas Soris. mdgoma-
reoba am mxriv 2010 wels saqarTvelos soflis meurneobaSi 
kidev ufro gauaresda. gaeros sursaTisa da soflis meur-
neobis organizaciis monacemebiT, mosaxleobis sursaTiT 
uzrunvelyofis mixedviT 7 jgufad dayofil ganviTare-
bad qveynebs Soris saqarTvelom mexuTedan meeqvse jgufSi 
gadainacvla afrikis Raribi qveynebis gverdiT [39]. 

jer-jerobiT saqarTvelo sursaTze moTxovnile-
bis ududes nawils importis xarjze ikmayofilebs, maga-
liTad, saqarTveloSi 2009 wels Semoitanes 947 mln ameri-
kuli dolaris sasursaTo produqcia, maSin roca wina 
wlebSi es maCvenebeli 200-500 mln-s farglebSi meryeobda.  

sursaTisa da soflis meurneobis seqtorSi SesaZ-
loa saqarTvelom garkveulwilad anomaliuri savaWro 
balansi miiRos.  miuxedavad imisa, rom sursaTisa da sof-
lis meurneobis produqciis importis eqsportiT Canac-
vleba SeiZleba ufro swrafad moxdes, vidre mosaxleobis 
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mateba, seqtoris saerTo savaWro balansi mokle xanSi re-
alurad mniSvnelovnad ver gaumjobesdeba [40]. 

upirvelesad, yuradReba unda mieqces import Ca-
nacvlebadi da ZiriTadi sasursaTo produqtebis warmo-
ebas. gvaqvs mecxoveleobis da misi produqciis, zeTovani 
kulturebis, yvela saxis xexilis, citrusis, Txilisa da 
kaklis, vazis, Cais, bostneulis, baRCeulis, kenkrovanebis, 
eTerzeTebis, dafnis, tungos, evkaliptis, abreSumis par-
kis, Taflis da maTi gadamuSavebis produqtebi. saqarTve-
los ZiriTadad ekologiurad sufTa agroproduqciiT Se-
uZlia SeaRwios da damkvidrdes evropul bazarze. saqar-
Tvelos soflis meurneobis mniSvnelovani tempiT zrdi-
saTvis aucilebelia investiciebis realuri mozidva [40]. 

soflis meurneobis seqtoris sensitiuroba klima-
tis mimarT mniSvnelovan gavlenas axdens saqarTveloze. 
Sesabamisad soflis mosaxleoba ufro mowyvladia nebis-
mieri cvlilebis mimarT, romelic klimatis cvlilebas 
moaqvs. am risks kidev ufro amwvavebs metnaklebad dabali 
produqtiuloba, romelic ukavSirdeba arsebul klima-
tis adaptirebis SesaZleblobis simcires. 

samxreT kavkasiaSi klimatis cvlileba moicavs Sem-
degs: temperaturis zrda, yinulis Semcireba, zRvis do-
nis zrda, mdinaris nakadebis Semcireba da gadanawileba, 
Tovlianobis Semcireba da mudmivi Tovlianobis zRvris 
aweva. gasuli aTi wlis ganmavlobaSi regionma ganicada 
amindis ufro eqstremaluri cvlilebebi: wyaldidoba, 
mewyeri, tyis xanZrebi da napiris erozia; ramac Sedegad 
moitana ekonomikuri danakargebi da adamianebis ubeduri 
SemTxvevebi [31]. 1955-1970 da 1990-2005 wlebSi klimaturi 
tendenciebis mimarT sami yvelaze mowyvladi regioni 
aris: Savi zRvis sanapiro zoli, dedofliswyaro da qvemo 
svaneTi, sadac am periodebs Soris adgili hqonda tempe-
raturisa da naleqebis zrdas. qveynis dasavleT nawilSi, 
pirvelidan meore periodamde temperatura gaizarda 0.2-
0.4°C-iT, naleqebis raodenoba gaizarda 8-13%-iT, aseve 
aRmosavleT saqarTveloSi temperatura gaizarda 0.6°C- 
iT, xolo naleqebis raodenoba 6%-iT. 

temperaturis zrdasTan erTad swrafad dneba myi-
nvarebi regionSi. gasuli saukunis ganmavlobaSi kavkasiis 
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regionSi  myinvarebis raodenoba 50%-iT Semcirda [31]. sa-
qarTveloSi myinvarebis sigrZe yovelwliurad saSualod 
5-10 metriT mcirdeba, xolo wlis ganmavlobaSi maqsimal-
uri Semcireba 25 metria. centraluri kavkasionis myinva-
rebis moculoba 25%-iT Semcirda anu moculoba 1.2 km3-
dan 0.8 km3-mde Semcirda. temperaturis zrdam SesaZloa 
regionis yinulovani safaris gaqroba gamoiwvios 2050 
wlamde [9]. araregularuli naleqebi iwvevs Zlier wvimebs, 
rasac Sedegad wyaldidoba da sxva ekonomikuri danakar-
gebi moaqvs. ukanasknelma wyaldidobam da niaRvarma, rom-
elic 2012 wlis 12 maiss moxda udidesi ziani miayena qveya-
nas, moxda infrastruqturis da sacxovrebeli saxlebis 
dazianeba, mosaxleobis msxverpli. zarali mxolod Tbi-
lisSi Seadgens 203 milion lars.  

klimatis amgvarma cvlilebam SesaZloa gamoiwvios 
simSrale, ramac SeiZleba dedofliswyaros regionis adgi-
lobrivi naxevrad mSrali landSafti gadaaqcios mSral na-
xevrad udabno da udabno landSaftad. mdinareebi alazani 
da iori, romlebic teritoriis yvelaze didi mommarageb-
lebi arian, SesaZloa wliurad 8 da 11%-iT Semcirdnen 
2071-2100 wlebSi [9]. zogi ekosistemuri cvlileba SesaZloa 
gamoCndes klimatis gadaweviT, maT Soris: stepis ekosiste-
mis degradacia dablobebSi, mzardi temperaturiT aRmosa-
vleTSi, didi kavkasionis nawilSi tyeebis aweva 150-180 m-
iT, rac Seamcirebs alpur vegetaciur zonas; ekosistemis 
gadaweva zeda mimarTulebiT samxreT saqarTveloSi 150-
200 m-iT, tyis rigi tipebis da alpuri sistemebis xarjze; 
narCeni kolxuri tyis cvlileba saqarTvelos samxreT da-
savleTSi da xmelTaSua zRvis tipis dablobebis gafarTo-
veba; da arsebuli invaziuri saxeobebis gafarToveba da-
savleT aRmosavleT sartyelSi [31].   

rig regionebSi, romlebic praqtikulad mowyvlad-
ni arian klimatis cvlilebis mimarT, mosalodnelia sof-
lis meurneobis produqtiulobis dabali done, ris Sede-
gadac saqarTvelo sursaTis uvneblobis mniSvnelovani 
riskis winaSe dgeba. Tu adaptaciis SesaZleblobebi ganx-
orcieldeba arsebul klimatTan, klimatis prognozire-
bul cvlilebasTan da sursaTis uvneblobasTan asocire-
buli riskebi SesaZloa minimumamde davides [41,42].   
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1.4.2 saqarTvelos damlaSebuli da bicobiani  

niadagebi 

 
saqarTvelo mciremiwianobiT xasiaTdeba. saqar-

Tvelos miwebis saerTo farTobis mxolod 43% aris  var-
gisi sasoflo-sameurneo miznebisaTvis. maT Soris saxna-
vad gamosayenebelia mxolod 13,6%. bolo 15-20 wlis umoq-
medobam soflis meurneobaSi Tavisi kvali datova damla-
Sebuli niadagebis farTobebis gazrdis saqmeSi. inJiner 
hovertis gamoTvliT, amierkavkasiaSi yovelwliurad 3-
3,5 aTasi ha farTobi damlaSebis gamo uvargisi xdeba [43]. 
damlaSebiT gamowveuli zarali da mosavlis Semcireba 
mZime tvirTad awveba soflis meurneobas, amcirebs Sro-
mis nayofierebas da mis anazRaurebas. 

damlaSebuli niadagebi farTod aris gavrcelebu-
li aRmosavleT saqarTvelos dablob sarwyav da mTispira 
zonebSi, kerZod, ior-alaznis da ior-mtkvris Suamdebare 
dablobebze, vakeebsa da wyalgamyof zegnebze (alaznis da 
lakbes dablobi, eldaris, taribana-natbeuris da Sav-
mindoris velebi, CaTmisa da sxva depresiuli vakeebi da 
dubeebi, CobandaRis daxrili ferdobi, donRuzdara-
udabnos eroziuli da wyalgamyofi vakeebi). es niadagebi 
farTodaa gavrcelebuli agreTve gardabnis, soRanlu-
Ris da marneulis velebze, xolo calkeuli masivebis an 
laqebis saxiT gvxvdeba Sua da zemo qarTlis akumulaci-
ur vakeebzec. am niadagebis yvelaze didi masivi alaznis 
velzea (marjvena napiri - velis samxreT-aRmosavleTi na-
wili) [44,45].  

saqarTveloSi damlaSebuli niadagebis kvleva in-
tensiurad mimdinareobda:  niadagmcodneobis, agroqimii-
sa da melioraciis da hidrometeorologiis instituteb-
Si da ~saqwyalproeqtSi~.  am problemas gansakuTrebuli 
yuradReba mieqca sairigacio mSeneblobis aRorZinebas-
Tan dakavSirebiT 1960-70-iani wlebidan. 

aRsaniSnavia, rom alaznis velis marjvena sanapi-
roze gavrcelebuli niadagebi, romlebic irwyvebian qve-
mo alaznis sarwyavi sistemis saSualebiT, ganicdian mniS-
vnelovan degradacias, kerZod: 12 000 ha warmoadgens Zli-
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er damlaSebul masivs, 9000ha sustad an saSualod damla-
Sebuls, xolo gadatenianebuli da daWaobebuli niadage-
bis farTobi  daaxloebiT 4 000 ha-ia [43]. 

ukanasknel periodSi gaZlierda saqarTvelos mi-
wis resursebis xarisxobrivi mdgomareobis gauaresebis 
tendenciebi. amis ZiriTadi mizezebia: niadagis nayofie-
rebis amaRlebis RonisZiebebis mniSvnelovani Sekveca; 
eroziis sawinaaRmdego da samelioracio samuSaoebis Se-
Cereba; mineraluri da organuli sasuqebis gamoyenebis 
minimumamde dayvana; miwebis dabinZurebis aRkveTis da/an 
Semcirebis programebis mTliani an nawilobrivi Sekveca. 

yovelive zemoaRniSnulis Sedegia: degradirebuli 
niadagebi, romlis tipiuri magaliTebia damlaSeba-gabi-
cobebis zrda kaxeTsa da qvemo qarTlSi, niadagebis 
wylismieri da qarismieri erozia, ris gamoc, bunebrivia 
mkveTrad mcirdeba sasoflo-sameurneo savargulebis, 
maT Soris saxnavi miwis farTobebis raodenoba. amdenad 
gansakuTrebulad mniSvnelovania  damlaSebuli niadage-
bis mecnieruli kvleva Tanamedrove pirobebSi da maTi na-
yofierebis amaRleba, miTumetes iseTi mciremiwiani qvey-
nisaTvis, rogoricaa saqarTvelo. 

damlaSebuli niadagebis warmoqmna dakavSirebulia 
gruntis wylebsa da qanebSi im nivTierebebis arsebobas-
Tan, romlebic niadagSi marilebis akumulacias iwveven. 
xsnadi marilebis Semcveli qanebis gamofitvis Sedegad 
didi raodenobiT warmoiqmneba advilad xsnadi marilebi, 
romelTa nawili mdinareebs okeaneebSi Caaqvs, nawili ki 
xmeleTze rCeba. yovelwliurad okeaneebSi mdinareebs Ca-
aqvT daaxloebiT 2735 t, xolo xmeleTze rCeba daaxloe-
biT 1 miliard tonamde marili [21].  

gamofitviT warmoqmnili marilebis fizikur da qi-
miur Tvisebebzea damokidebuli am marilTa gadaadgile-
bisa da xmeleTis sxvadasxva nawilze akumulaciis xasiaTi. 
akad. polinovi [46] gamofitvis produqtebis Semadgenel 
elementebs am mxriv, Semdeg jgufebad yofs:     

I - qlori da gogirdi – energiulad ixsneba da gai-
taneba; 

II -kalciumi, natriumi, magniumi da kaliumi – ixsne-
ba da advilad gaitaneba; 
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III - silikatebi, siliciummJava, fosfori, margane-
ci – moZravi elementebia; 

IV - rkina, alumini da titani – sustad moZravi ele-
mentebia;  

V - kvarci-praqtikulad uxsnadi nivTierebas war-
moadgens. 

niadagis damlaSebas iwvevs pirveli da meore jgu-
fis elementebisagan warmoqmnili marilebi. amrigad, nia-
dagis damlaSeba damokidebulia elementTa moZraobis xa-
risxze.   

cxril 1.4.2.1-Si naCvenebia zogierTi marilis xsna-
dobis monacemebi [47]. bunebrivi marilebis xsnadoba pir-
dapir damokidebulebaSia temperaturasTan. 

marilTa transportirebis ZiriTad saSualebas de-
damiwaze warmoadgens gamdinare wyali. amitom sxvadasxva 
landSaftis zonaSi marilTa gatana-dagrovebis procesis 
siswrafe gamdinare wylis reJimzea damokidebuli. 

teniani klimatis pirobebSi xsnadi marilebis didi 
nawili wyals zRvebSi Caaqvs. mSral, mcirenaleqian raioneb-
Si ki gamdinare wylis didi nawili zRvebamde ver aRwevs, 
gzaSi orTqldeba, aorTqleba wylis raodenobas amcirebs 
da koncentracias, piriqiT, adidebs. amis gamo marilebi gza-
dagza, maTi xsnadobis unaris Sesabamisad, ileqeba. 

rogorc nax. 1.4.2.1-dan Cans, yvelaze adre gamoile-
qeba kalciumis karbonatebi, xolo yvelaze gvian-qlori-
debi da nitratebi. amitom niadagebi marilTa Sedgenilo-
bisa da raodenobis mxriv, erTmaneTisgan gansxvavebul 
raionebs qmnian [46]. 

advilad xsnadi marilebi didi raodenobiT SeiZ-
leba warmoiqmnas vulkanebis amofrqvevis dros; amof-
rqvevis Sedegad gamoyofili gazebi da orTqli Seicavs 
didi raodenobiT gogirdsa da qlors, romlebic qlori-
debad da sulfatebad gardaiqmneba. 

niadagis zedapirze marilebis dagrovebaSi didi 
mniSvneloba eniWeba mcenareul safars. mSrali klimatis 
pirobebSi mcenareuli organuli narCenebis aerobuli 
daSlis dros didi raodenobiT SeiZleba dagrovdes advi-
lad xsnadi marilebi. 
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cxrili 1.4.2.1 zogierTi  marilis xsnadoba g-Si  

(100 g wyalSi)  
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0 34.22 4.8 7.1 6.88 49.6 52.8 0.190 26.9 
5 35.63 7.2 9.5 7.52 54.0 - - 29.3 

10 35.76 9.0 12.6 8.00 60.0 53.5 0.205 31.5 
15 - 13.5 16.5 8.84 66.0 - - 33.8 
20 - 16.0 21.4 9.65 74.0 54.5 - 36.2 
25 36.13 23.0 28.0 10.34 82.0 55.3 0.210 38.5 
30 36.30 30.0 38.1 11.14 93.0 56.5 0.212 40.9 

 

 
nax. 1.4.2.1 marilTa gamoleqvis siswrafe 

  mlaSe tbebis gavrcelebis raionebSi tbebidan xme-
leTze marilebis gadatanaSi mTavar rols asrulebs qari, 
romelsac marilSemcveli wylis wveTebi tbidan xmeleTze 
gadaaqvs. aseTi gziT yovelwliurad xmeleTze SeiZleba 
gadatanil iqnas 2-20t advilad xsnadi marili [48]. 

niadagSi marilebis dagrovebis erT-erT wyaros 
warmoadgens zedapirTan axlos mdebare mineralizebuli 
gruntis wyali. aorTqlebisas es wyali niadagis zedapi-
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rze da mis mimdebare fenebSi tovebs xsnadi marilebis 
did raodenobas. aseTi gziT niadagSi 2 m fenaSi erTi wlis 
ganmavlobaSi erT ha-ze SeiZleba dagrovdes 500-1000 t ma-
rili [43].  

mSral raionebSi mlaSe gruntis wyali kapilarulad 
maRla amodis, gansakuTrebiT zafxulis periodSi aor-
Tqlebisa da transpiraciis procesebis xangZlivi moqmede-
bis Sedegad niadagSi TandaTan sul ufro meti raodenobiT 
grovdeba advilad xsnadi marilebi; uaresdeba niadagis fi-
zikur-qimiuri Tvisebebi da TiTqmis SeuZlebeli xdeba sa-
soflo-sameurneo kulturebis zrda-ganviTareba. damla-
Sebis procesisaTvis didi mniSvneloba aqvs gruntis wylis 
dgomis dones. rac ufro maRla dgas mineralizebuli 
gruntis wyali, miT ufro intensiurad mimdinareobs misi 
kapilarulad amoweva da niadagis damlaSeba [49]. 

marilebis mcire raodenobiT dagrovebisas mari-
lebis SedgenilobaSi Warbobs natriumis karbonatebi da 
bikarbonatebi; damlaSebis xarisxisa da xandazmulobis 
gadidebasTan erTad, damlaSeba umTavresad sulfaturi 
xdeba; Zlieri damlaSebis SemTxvevaSi marilebSi Warbobs 
qloridebi. 

niadagis damlaSeba SeiZleba gamowveul iyos ag-
reTve ferdobebidan Camonadeni mlaSe wylebiT. 

niadagSi marilebis dagrovebisa da gadatanis in-
tensiuroba damokidebulia klimatze, atmosferuli na-
leqebisa da aorTqlebuli wylis raodenobaze, agreTve 
niadagis filtraciul Tvisebebze, niadagwarmomqmnel 
qansa da marilebis xsnadobaze. 

CarecxviTi wylis reJimis pirobebSi teniani klima-
tis zonaSi, sadac gabatonebulia wylis daRmavali nakadi, 
xsnadi marilebi Cairecxeba. xolo mSral klimatur zona-
Si, sadac aorTqlebadoba aRemateba mosuli atmosferu-
li naleqebis raodenobas, Seqmnilia marilebis dagrove-
bis pirobebi niadagwarmomqmnel qansa da gruntis wyleb-
Si. swored aseT zonebSia ZiriTadad gavrcelebuli dam-
laSebuli niadagebi. 

marilebis aseTi gadanacvleba da dagroveba xdeba 
reliefis SemaRlebuli nawilidan uwret vakeebsa da dab-
lobebSi, daxSul tbebSi, mlaSe Waobebsa da dubeebSi. am Sem-
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TxvevaSi tute metalebis qloridebis, sulfatebis da nax-
SirmJava marilebis migracia-akumulacia anu gadanacvleba-
dagroveba yvelaze meti intensivobiT mimdinareobs. 

damlaSebuli iseTi niadagebia, romlebic Tavis 
profilSi advilad xsnad marilebs Seicaven sasoflo-sa-
meurneo mcenareebisaTvis toqsikuri raodenobiT. maT ga-
nekuTvneba mlaSobebi da bicobebi. 

mlaSobebi gavrcelebulia unTavresad naxevradu-
dabnos ruxi niadagebis zonaSi, bicobi niadagebi ki um-
Tavresad wabla niadagebis da Savmiwebis zonaSi. 

mlaSobebs axasiaTebs damlaSeba zedapiridan mTel 
siRrmeze. praqtikulad daumlaSebel niadagebad iTvleba 
iseTi niadagebi, romlebSic marilebis Semcveloba 0,3 %-s 
ar aRemateba, xolo mlaSobebSi marilebis Semcveloba ze-
dapirTan SeiZleba Seadgendes 0,5-0,7%-dan 2-3 da met pro-
centamde [43,48]. 

hidrologiuri pirobebis mixedviT mlaSobebs yo-
fen hidromorful da avtomorful niadagebad [49,50]. 

hidromorfuli mlaSobebi viTardeba ZiriTadad 
mineralizebuli gruntis wylis axlos 1-3 m siRrmeze, ag-
reTve mlaSe, amomSrali tbebis adgilze. niadagis pro-
filSi gabatonebulia mineralizebuli wylis aRmavali na-
kadi (Cvens respublikaSi aseTi saxis niadagebi gvxvdeba 
alaznis velze, lakbeze, CaTmis depresiebSi). 

avtomorfuli mlaSobebi viTrdeba damlaSebul ni-
adagwarmomqmnel qanebze, sadac gruntis wylebi 10 m-ze 
ufro Rrmad mdebareobs. 

marilebis Sedgenilobis mixedviT ganasxvaveben: 
qloriduls, sulfaturs, sodians da sxva (anionebis mi-
xedviT); natriumians, magniumians da kalciumians (kaTio-
nebis mixedviT) — mlaSobebs. 

qimiuri Sedgeniloba garkveul gavlenas axdens 
damlaSebuli niadagebis morfologiaze. amis mixedviT ga-
nasxvaveben qerqians, afuebuls, svels da Sav mlaSobebs. 

mlaSobebs, sadac Warbad moipoveba natriumis 
qloridebi, zedapirze Cndeba qerqi; kalciumisa da magni-
umis qloridebi svel mlaSobebs warmoqmnian, radganac 
isini higroskopiuli TvisebebiT xasiaTdebian. Tu mari-
lebis SedgenilobaSi Warbobs gogirdmJava natriumi, 
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mlaSobebis zedapiri afuebulia. rodesac mlaSobebSi so-
da didi raodenobiT moipoveba, igi xels uwyobs humusis 
nivTierebaTa xsnadobas da niadagis profili muq (Sav) Se-
ferilobas iRebs [51].  

mlaSobebis garda bunebaSi farTod aris gavrce-
lebuli ama Tu im xarisxiT damlaSebuli niadagebi. dam-
laSebis xarisxs safuZvlad udevs wylis gamonawurSi ma-
rilebis saerTo Semcveloba (mSrali naSTis saxiT) da misi 
Tvisobrivi Sedgeniloba. 

damlaSebuli da bicobi niadagebi bunebaSi urTi-
erTkavSirSi imyofebian da kompleqsuri gavrcelebiT xa-
siaTdebian. amis miuxedavad, bicobi niadagebi fizikur-
qimiuri, biologiuri da sxva TvisebebiT arsebiTad gan-
sxvavdebian mlaSobi niadagebisagan. maT axasiaTebT Seda-
rebiT naklebi damlaSeba (20-25 xSirad 50 sm siRrmeze), 
Warbi tutianoba, Zalze uaryofiTad gamoxatuli fiziku-
ri da wyalmarTvi TvisebebiT. Warbi tutianoba umTavre-
sad gamowveulia STanTqmuli natriumis kaTioniT, rome-
lic didi raodenobiTaa adsorbirebuli niadagis koloi-
dur nawilSi, anu mSTanTqav kompleqsSi. xSirad STanTqmu-
li natriumis mcire raodenobac ki iwvevs niadagis fizi-
kuri Tvisebebis im zomamde gauaresebas, rom masze kul-
turuli mcenareebis zrda-ganviTareba Seferxebulia. bi-
cob niadagebSi mimdinare fizikur-qimiuri reaqciebis Se-
degad STanTqmul natriums gadayavs niadagis masa daquc-
macebul anu heptizirebul mdgomareobaSi da qmnis mas 
wyal da haergaumtarad [48]. 

morfologiurad bicobiani fenis zeda horizon-
tis mixedviT gamoiyofa qerqiani bicobi (zeda horizon-
tis 5 sm siRrmeze), goxiani bicobi (5-10 sm siRrmeze), saSu-
alo bicobi (10-18 sm siRrmeze) da Rrma bicobi (bicobiani 
fenis 18 sm siRrmis qvemoT arsebobiT) [52,53]. 

hidrologiuri reJimis mixedviT arCeven mdelos, 
mdelo-velis da velis bicobian niadagebs. 

mdelos bicobiani niadagebi warmoiqmneba da vi-
Tardeba damlaSebuli gruntis wylebis zegavleniT, rom-
lebic 3 m-mde siRrmeze mdebareobs. aseTi niadagebi gav-
rcelebulia aRmosavleT saqarTveloSi alaznis vakeze. 
mdelo-velis bicobian niadagebSi gruntis wylis done 3-6 
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m siRrmeze mdebareobs, xolo velis bicobian niadagebSi 
6-7 m-ze ufro Rrmad da gawyvetili aqvs niadagTan kavSi-
ri. aseTi niadagebi gavrcelebulia qvemo qarTlis — so-
RanluRis, gardabnis da marneulis vakeze.  

bicobian niadagebs damlaSebis siRrmis mixedviT 
arCeven mlaSobians, sadac damlaSeba 25-30 sm siRrmidan 
xdeba, saSualod mlaSobians — damlaSeba 30-80 sm siRrmi-
dan, siRrmiT mlaSobians — damlaSeba 80-150 sm da siRrmiT 
damlaSebuls 150 sm-ze qvemoT [23]. 

saqarTvelos damlaSebuli da bicobiani niadagebi 
gamokvleulia sxvadasxva mecnieris (m.sabaSvili, a.vozne-
senski, n.dimo, g.talaxaZe, i.anjafariZe, v.CxikviSvili, 
i.gogoberiZe, g.CikvaiZe da sxv.) mier [23,43-45,48-50,53, 
54,56]. 
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Tavi 2. alaznis  velis damlaSebuli da  

bicobiani niadagebis gavrcelebis zonis  

mokle daxasiaTeba 

 

2.1 bunebrivi pirobebi 

 
kaxeTis regioni ZiriTadad vake da nawilobriv 

mTian reliefur pirobebSi imyofeba. igi zRvis donidan 
300-1900 m da met simaRleze mdebreobs. CrdiloeTiT ak-
ravs kavkasionis qedi, Crdilo-dasavleTiT mcxeTa-mTia-
neTis regioni, samxreT-dasavleTiT qvemo qarTlis regi-
oni, aRmosavleTiT da samxreTiT esazRvreba azerbaijani. 

saqarTvelosaTvis kaxeTi uaRresad mniSvnelovani 
regionia  soflis meurneobis mravali dargis produqci-
is warmoebidan gamomdinare. xelsayreli niadagur-klima-
turi pirobebis gamo, aq SesaZlebelia marcvleuli kul-
turebis maRali mosavlis miReba, kerZod, saSemodgomo da 
sagazafxulo xorbali, qeri, simindi da sxva. warmatebiT 
moyavT vazis sxvadasxva jiSebi, qarTulma Rvinom msof-
lio aRiareba moipova. regionis zogierT raionebSi kli-
maturi pirobebi xels uwyobs eTerzeTovani da zeTovani 
teqnikuri kulturebis warmatebiT ganviTarebas (gerani, 
Jasmini, kazanliyis vardi, mzesumzira, Tambaqo da sxva). 
aseve, kargi pirobebia mexileobis, mebostneobis, baRCeu-
lis, agreTve mecxoveleobis, mefrinveleobis, meabreSu-
meobis dargebis ganviTarebisaTvis [58]. 

regionSi gavrcelebuli nayofieri niadagebi (Sav-
miwisebri, Savmiwebi, yavisferi da sxva) xels uwyobs sof-
lis meurneobis kerZod, fermeruli meurneobebis ganvi-
Tarebas. kaxeTis teritoriis meti nawili ganicdis tenis 
deficits. alaznis velis marjvena nawilSi gavrcelebu-
lia damlaSebuli da bicobiani niadagebi, romelTa umete-
si nawili gamouyenebelia, an mcire yuaTian saZovrebadaa 
gamoyenebuli. Tanamedrove pirobebSi uaRresad didi 
mniSvneloba eniWeba am niadagebis xelaxali Seswavlis saq-
mes, raTa moxdes maTi nayofierebis amaRleba sxvadasxva 
Semarbilebeli RonisZiebebis gatarebiT, kerZod, am nia-
dagebis kvlevis safuZvelze SemuSavebuli rekomendacie-
bisa da saadaptacio RonisZiebebis gatarebiT, rac saSua-
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lebas mogvcems gavzardoT am niadagebis gamoyenebis mas-
Stabebi. 

aRmosavleT saqarTveloSi damlaSebuli niadagebi 
farTod aris gavrcelebuli dablob sarwyav da mTispira 
zonebSi. damlaSeba-bicobianobis procesis gamomwvevi mi-
zezebi rTulia da mravalmxrivi, romelTaganac Tvalsa-
Cino roli ekuTvnis istoriul-socialur da sameurneo 
pirobebs. magram damlaSeba-bicobianobis umTavresi mize-
zebia araxelsayreli geomorfologiuri, hidrogeolo-
giuri, niadaguri da klimaturi pirobebi, rogoricaa aq 
gavrcelebuli dablobebisa da depresiebis bunebrivi uw-
retoba, mlaSe gruntis wylebis maRali kritikuli done, 
niadagebisa da gruntebis ustruqturoba, maTi mcire 
filtraciuli da maRali kapilaruli Tvisebebi, haeris 
maRali temperatura da simSrale. am faqtorTa kom-
pleqsuri moqmedeba iwvevs gruntis wylebis intensiur 
aorTqlebas da marilebis Warbad dagrovebas niadagis ze-
da fenebSi [43]. 

damlaSebuli niadagebi farTod aris gavrcelebu-
li md.alaznis, iorisa da mtkvris dinebis Sua da qvemo na-
wilSi, e.i. kaxeTisa da qvemo qarTlis raionebSi [31]. 

md.alaznisa da mtkvris Suamdebare midamo md.io-
riT or nawilad iyofa - aRmosavleT da dasavleT mxaree-
bad. pirveli maTgani ior-alaznis Sua da qvemo dinebis mi-
damoebs moicavs, xolo meore - iori-mtkvrisas. am wyal-
gamyof midamos Soris gavrcelebul dablobsa da vakeTa 
Soris yvelaze didia alaznis veli. 

alaznis veli mdebareobs saqarTvelos ukidures 
aRmosavleT nawilSi. CrdiloeTidan esazRvreba kaxeTis 
kavkasioni, samxreT-aRmosavleTidan gomboris qedi da mi-
si gagrZeleba Siraqis zegani, xolo samxreT-aRmosavle-
Tidan azerbaijanis teritoria. 

alaznis veli aRmosavleT saqarTvelos dablob 
zonaSi Sedis, romelic zRvis donidan 200-470 m simaRleze 
mdebareobs. alaznis veli gadaWimulia 80 km manZilze - 
Crdilo-dasavleTidan samxreT-aRmosavleTis mimarTu-
lebiT. mas mTel sigrZeze kveTs md.alazani. 

md.alazani aRniSnuli vakis Zirze miedineba, hyofs 
mas or nawilad da warmoqmnis marjvena da marcxena sanapi-
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ros.  mcenareuli da niadaguri safari alaznis vakis mar-
jvena da marcxena sanapiroze sakmaod gansxvavebulia. es 
aixsneba marcxena mxaris ufro uxvi datenianebiT haeris 
im masebis mier, romlebic kavkasions ejaxebian da iZule-
buli xdebian maRla avidnen. velis Crdilo-dasavleTi na-
wili SemaRlebul zonas warmoadgens. is Rrmad daserilia 
xev-xeobebiT, oleebiT, RartafebiT da sxva bunebrivi 
sawreti qseliTa da sadinarebiT, umetes SemTxvevaSi 
md.alaznamde aRwevs. amis gamo, velis es nawili dafaru-
lia daumlaSebeli niadagebiT. aseTive daumlaSebeli nia-
dagebiT moculia velis gaswvriv mdebare damreci zoli, 
sadac ganviTarebulia umTavresad Savmiwisebri da Savmiwa 
niadagebi. dablobispira zolSi es niadagebi bicobiano-
biT da susti damlaSebiT xasiaTdeba. marjvena nawili uf-
ro mSralia, rac Zlierdeba samxreT-aRmosavleTiT, sa-
dac vakes samxreT-dasavleTidan mxolod ivris zeganis 
dabali kide da gomboris qedis dadablebuli bolo esaz-
Rvreba. es zona, e.i. alaznis velis samxreT-aRmosavleTiT 
da misi dasavleTi nawilis centraluri zoli, geomorfo-
logiuri da hidrogeologiuri pirobebis mixedviT, dace-
mul uwret dablobs warmoadgens. SuagulSi is odnav Caz-
neqilia, xolo periferiul nawilSi - amozneqili. amis ga-
mo dablobSi gruntis wylis mZlavr Semdinarebas aqvs ad-
gili, xolo misi gamdinareba ki Zlier mcirea. velis am na-
wilSi gruntis wylis reJimis regulireba umTavresad mi-
si uSualo aorTqlebiT xdeba. es ki iwvevs niadagisa da 
gruntis wylis intensiur damlaSebas. 

aseTive bunebrivi pirobebiT xasiaTdeba lakbes 
dablobi. aqac mlaSe gruntis wylebi Tavis kritikul do-
neze maRla dgas da uSualo aorTqlebis gamo, iwvevs nia-
daguri fenebis Zlier damlaSebas. amis gamo lakbes dab-
lobic bunebrivad uwret dablobTa kategorias ganekuT-
vneba.   

damlaSebuli da bicobiani niadagebis yvelaze di-
di masivebi gvxvdeba alaznis velze (marjvena mxare, velis 
samxreT-aRmosavleT nawilze), gare kaxeTSi, gansakuTre-
biT samxreT-aRmosavleT nawilSi (taribana, CaTma), elda-
ris velze. am niadagebs met-naklebi gavrceleba aqvs Sua 
da qvemo qarTlis depresiaSic [44]. 
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2.2 reliefi 

 
damlaSebuli niadagebis evolucia didadaa damo-

kidebuli mxaris reliefis ganviTarebaze. saqarTvelos 
damlaSebul niadagebs vxvdebiT mTaTaSoris depresiebze 
(mag., alaznis veli), aluviur vakeebze (soRanluRi, gar-
dabani da sxva) da daxSuli tbebisa da natbeurebis ele-
mentebze (kumisis tba, ”Tbilisis zRva” da sxva).  

bicobiani niadagebi ZiriTadad ganviTarebulia 
depresiul (davakeba) reliefis elementebze, SedarebiT 
Zvel-SemaRlebul reliefis pirobebSi. Cveni qveynis dam-
laSebuli niadagebis sartyeli, ganviTarebis Tanamedro-
ve safexurze, eroziis bazisis dabla daSvebisa da masTan 
dakavSirebiT destruqcia danawevrebis stadiazea. 

es garemoeba Tavis mxriv xels uwyobs damlaSebas 
akumulaciis zonaSi, xolo gamomlaSebis movlenebs denu-
daciis sartyelSi. reliefis ganviTarebis Sesabamisad 
akumulaciur zonaSi gruntis wylis dgomis done maRa-
lia, SemaRlebebidan gruntis wylis mZlavri Sedinebisa 
da SedarebiT susti gadinebis gamo, xolo danawevreba 
destruqciul zolSi gruntis wylis Zlieri gadinebis ga-
mo dabali. es garemoeba arsebiT gavlenas axdens am ori 
geomorfologiuri zonis niadagis tenis reJimze da nia-
dagwarmoqmnis xasiaTze. kerZod, mlaSe gruntis wylis 
kritikul doneze maRla dgoma, akumulaciis sartyelSi, 
progresul an periodul damlaSebas iwvevs, xolo kriti-
kul doneze dabla dgoma — ganmlaSeba-bicobianobisa da 
gastepebis procesebs denudaciis zonaSi [43,44]. 

 

 

2.3 qanebi 

 
damlaSebuli niadagebis sartyeli agebulia, erTis 

mxriv, meoTxeulis, xolo meore mxriv, zemo pliocenis na-
leqi qanebiT. alaznisa da eldaris velis davakebis nia-
dagwarmomqmnel qanebs aluviuri da proluviur-deluvi-
uri danaleqebi warmoadgens. gare kaxeTis zegnis damla-
Sebuli niadgebi ganTavsebulia aqCagil-afSeronis qaneb-
ze, lakbes, soRanluRisa da rusTavis ki aglomeratul 
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damlaSebul nafenebze (fomflo konglomeratebze), xo-
lo gardabnis bicobiani niadagebi damlaSebul Tixebze. 
saqarTveloSi magmur qanebze ganviTarebuli damlaSebu-
li niadagebi ar gvxvdeba [44]. 

 

 

2.4 klimati 

 
v.kovdas mixedviT mlaSe niadagebis gavrcelebis 

raionebs Semdegi klimaturi maCveneblebi axasiaTebs 
(cxr. 2.4.1). 

damlaSebuli da bicobiani niadagebis gavrcelebis 
mTavari raionebis (alaznis veli, soRanluRi) hava gamo-
irCeva didi kontinenturobiT — maRali saSualo wliuri 
temperaturiT (12,5-140C) da dabali saSualo wliuri na-
leqebiT (350-500 mm). tenis balansi uaryofiTia — yovel-
Tvis erTze naklebi. 

mkacri havis pirobebi aq gansakuTrebiT aixsneba 
aRmosavleTisa da samxreT-aRmosavleTis mSrali da cxe-
li qarebiT. 

haeris fardobiTi tenianoba dabalia. tenis Tviu-
ri balansis maqsimaluri deficitia ivlis-agvistos peri-
odSi [57]. amis gamo wlis mSral periodSi xdeba niadagis 
Rrmad gamogvalva da mcenareuli safaris gadaxmoba. 

am niadagebis hidrologiuri maCveneblebi saerTo 
klimaturi pirobebis garda, damokidebulia gruntis 
wylis dgomis siRrmeze da geomorfologiur pirobebze. 
damlaSebuli niadagebis mikro da mezoubnebi amis gamo 
araerTtipiuri tenis reJimiT xasiaTdeba. 
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cxrili 2.4.1 damlaSebuli niadagebis gavrcelebis  
zonis mTavari klimaturi maCveneblebi [46] 

 

 
 

 

2.4.1 klimatis formirebis faqtorebi 

 
monografiaSi ganxiluli sakvlevi teritoria mie-

kuTvneba SigniT kaxeTis bars. geografiuli TvalsazrisiT 
SigniT kaxeTis bari moqceulia kaxeTis kavkasionis, civ–
gomboris qedsa da ivris zegans Soris. sakvlevi teritoria 
mdebareobs SigniT kaxeTis baris ukidures aRmosavleT na-
wilSi da esazRvreba ivris zegans. baris Ziri ukavia alaz-
nis vakes, sadac ganlagebulia sakvlevi niadagebi.   

alaznis vake ganlagebulia mdinare alaznis gas-
wvriv Crdilo-dasavleTidan samxreT-aRmosavleTis mimar-
TulebiT, zRvis donedan 200-470 m simaRleze da samxreT-
aRmosavleTiT gadadis agriCais vakeSi. mdinare alaznis 
marjvena da marcxena sanapiroebze gavrcelebulia jag–ek-
liani velebi, agreTve velis balaxeuloba.  amJamad buneb-
rivi landSafti Zlier Secvlilia, mxolod sanapiros gas-
wvriv vrceldeba bunebrivi tyeebi, danarCeni teritoria 
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kulturul mcenareulobas ekuTvnis. mdinare alaznis sa-
napiros gaswvriv SemorCenilia bunebrivi stepebi. 

alaznis vakis Crdilo-dasavleTidan samxreT-aR-
mosavleTiT ganfenilobis gamo haeris masebis saqarTve-
los teritoriaze dasavleTidan da aRmosavleTidan Se-
moWrebi transformirdeba Sesabamisad Crdilo-dasavle-
Tis da samxreT-aRmosavleTis mimarTulebis dinebebad. 
dasavleTis notio haeris masebi aq  sakmaod Sesustebuli 
gvevlineba da mcire naleqs iZleva. amitom vake damatebiT 
tens swored samxreT-aRmosavleTis haeris nakadebis aR-
mavlobis da konvergenciis xarjze Rebulobs. aRmosavle-
Tidan civi haeris masebis SemoWris dros Cveulebriv nis-
liani da Rrubliani  amindi yalibdeba, xSirad modis wvi-
ma, zogjer Tovli. 

alaznis vakis havas upirveles yovlisa gansazR-
vravs swored misi geografiuli mdebareoba, agreTve at-
mosferos cirkulaciuri procesebi da radiaciuli reJi-
mi. alaznis vakis geografiuli mdebareobis, misTvis dama-
xasiaTebeli radiaciuli da cirkulaciuri faqtorebis 
gamo, vakis hava mniSvnelovnad gansxvavebulia aRmosav-
leT saqarTveloSi imave simaRleze ganlagebuli sxva ra-
ionebis havisagan. is gamoirCeva ufro Tbili zamTriT da 
SemodgomiT, maRali sinotiviT da naleqebiT, susti qari-
anobiT. hava zomierad notioa, cxeli zafxuliT da zomie-
rad civi zamTriT, rac niadagebTan erTad, xels uwyobs 
soflis meurneobis ganviTarebas [59,60]. 
 alaznis vakis geografiuli mdebareoba gan-
sazRvravs mzis naTebis mniSvnelovan xangrZlivobas da 
radiaciis maRal maCveneblebs. mzis naTebis xangrZivoba 
sakmaod maRalia da wlis ganmavlobaSi 2300–2400 saaTs Se-
adgens (nax.2.4.1.1). 
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naxazi 2.4.1.1 mzis naTebis xangrZlivoba [61] 
 
 

maRali mniSvnelobebiT xasiaTdeba mzis radiaciu-
li maxasiaTeblebi. mzis pirdapiri radiacia 3100–3300 
mj/m2–s Seadgens (nax.2.4.1.2), xolo radiaciuli balansi 
2350 mj/m2–s aRemateba (nax.2.4.1.3). 

 
 

gurjaani
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naxazi 2.4.1.2  mzis pirdapiri radiacia [61] 
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naxazi 2.4.1.3 radiaciuli balansi [61] 
 
 
 
 

gurjaani
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2.4.2 haeris temperatura 

 
SigniT kaxeTis barSi radiaciuli maxasiaTeblebis 

maRali mniSvnelobebi ganapirobebs haeris maRal tempe-
raturul reJims. haeris saSualo wliuri temperatura 
ZiriTadad  12–14 0C–is farglebSi meryeobs.  gamonaklisia 
mdinare alazanis mimdebare teritoria, sadac haeris sa-
Sualo wliuri temperaturis mniSvnelobebi matulobs da 
140C-s aRemateba (nax.2.4.2.1). 
 

                                    
 
 

 

 
 naxazi 2.4.2.1  haeris saSualo wliuri temperatura [61] 

 
uaryofiTi minimaluri temperaturebi dafiqsire-

bulia gazafxulis da Semodgomis umetes TveebSic – mar-

gurjaani 

haeris saSualo wliuri temperatura,  0C
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ti, aprili, oqtomberi, noemberi. temperaturis absolut-
uri maqsimumi 400C –s aRwevs. aseTi temperaturebi dafiq-
sirebulia ivlis–agvistoSi. ivnisSi da seqtemberSi te-
mperatura aRwevs 380–mde, xolo zamTris TveebSi tempera-
turis absoluturi maqsimumi Seadgens 20–250C –s. 

haeris saSualo temperatura mTeli wlis ganmav-
lobaSi dadebiTia. wnoris meteorologiuri sadguris mo-
nacemebiT yvelaze civi Tvis–ianvris saSualo temperatu-
ra 0.10C–s Seadgens, xolo zafxulis TveebSi 240C –s aRema-
teba (cxrili 2.4.2.1). miuxedavad imisa, rom yvelaze civi  
Tve ianvaria, ianvris temperatura aq gacilebiT maRalia, 
vidre Sida qarTlSi, rac aixsneba alaznis vakis samxreT-
aRmosavleTis mimarTulebiT daxrilobiT, ris Sedegadac 
aq civi haeri ar Cerdeba da gadaadgildeba samxreT-aRmo-
savleTiT agriCais vakisaken. Semodgoma gazafxulze Tbi-
lia. miuxedavad temperaturebis dadebiTi fonisa saSua-
lo wliur WrilSi, calkeul dReebSi temperatura mniS-
vnelovnad ecema da da temperaturis absoluturi minimu-
mi dafiqsirebulia minus 250C. uaryofiTi minimaluri te-
mperaturebi dafiqsirebulia gazafxulis da Semodgomis 
umetes TveebSic–marti, aprili, oqtomberi, noemberi. te-
mperaturis absoluturi maqsimumi 400C–s aRwevs. aseTi 
temperaturebi dafiqsirebulia ivlis–agvistoSi. ivnisSi 
da seqtemberSi temperatura aRwevs 380C, xolo zamTris 
TveebSi temperaturis absoluturi maqsimumi Seadgens 
20–250C–s. 
 

cxrili 2.4.2.1 temperaturuli maxasiaTeblebi  
 

 
savegetacio periodi sakmaod xangrZlivia da 7-8 

Tves grZeldeba. aqtiur temperaturaTa jami 3500-42000 
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Seadgens. Semodgoma Tbilia, rac xels uwyobs yurZnis Saq-
rianobis zrdas.  

wlis ganmavlobaSi cxel dReTa ricxvi, rodesac 
haeris temperatura aRemateba 250C -s, 30-s Seadgens. uyin-
vo periodis xangrZlivoba 200 dRes aRemateba.  

weliwadSi daaxloebiT 200 dRea wayinviT, rac mniS-
vnelovan zians ayenebs sasoflo sameurneo nargavebs.  
 

 

2.4.3 tenianoba 

   
SigniT kaxeTis barSi atmosferuli naleqebi ar mo-

dis bevri. sakvlev teritoriaze naleqebis wliuri jamebi 
Seadgens 600–700 mm–s, xolo alaznis Sua welSi matulobs 
800 mm–mde (nax.2.4.3.1).  
 

 
 

  
naxazi 2.4.3.1  atmosferuli naleqebis wliuri  

jamebi [61] 
 wlis ganmavlobaSi naleqebis udidesi saSualo 
mravalwliuri mniSvneloba  daikvirveba maisis TveSi da 

gurjaani
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Seadgens 99 mm–s. ivnisSi naleqebis saSualo mravalwliu-
ri mniSvneloba aris 80 mm, aprilSi da ivlisSi – 56–59 mm, 
xolo umciresi naleqebi modis dekembersa da ianvarSi–
21–25 mm (cxr. 2.4.3.1).  

 
cxrili 2.4.3.1 tenianobis maxasiaTeblebi (wnori)[62] 

 

maxasi-
aTebe-

li 
1 2 3 4 5 6 7 8 9 10 11 12 

w
el

i 

fard-
obiTi 
sinot-
ive (%) 

83 79 74 73 74 67 66 67 73 81 84 86 76 

atmos-
feru-

li 
naleq-
ebi (mm) 

25 30 49 59 99 80 56 40 58 53 38 24 611 

 
 naleqebi mTeli wlis ganmavlobaSi wvimis saxiT mo-
dis, Tumca iSviaTad icis Tovli, magram myari Tovlis sa-
burveli yovelTvis ar Cndeba. 

weliwadSi 100 dReze meti naleqiania. uxvi naleqe-
bi, rodesac maTi raodenoba 30 mm aRemateba iSviaTia da 
weliwadSi 5 dRes ar aRemateba, Tumca naleqebis dReRamu-
ri maqsimumi daaxloebiT 100 mm-s Seadgens.  

mTeli wlis ganmavlomaSi haeri sakmaod teniania. 
rogorc cxrili 2.4.3.1–dan Cans haeris saSualo wliuri 
fardobiTi sinotive  76%–s Seadgens.  haeri yvelaze me-
tad gaJRenTilia wylis orTqliT zamTarSi,  rodesac  ha-
eris fardobiTi sinotive Seadgens 83–86%. haeri mSralia 
zafxulis TveebSi, haeris saSualo fardobiTi sinotive 
Seadgens–66–67% (cxr. 2.4.3.1). 

wylis orTqlis parcialuri wneva saSualod 10-12 
hpa udris, umciresia zamTarSi, xolo udidesia zafxulSi. 
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sinotivis analogiuri wliuri reJimi gaaCnia 
Rrublianobis maCveneblebs. rogorc saerTo, ise qveda 
Rrublianoba udidesia zamTris TveebSi da gazafxulis 
dasawyisSi, xolo umciresi–zafxulSi (cxr.2.4.3.2).  
 

cxrili 2.4.3.2 Rrublianobis maCveneblebi (wnori)[62] 
 

 1 2 3 4 5 6 7 8 9 10 11 12 

w
el

i 

sa
er

T
o

  
R

r
u

bl
ia

no
ba

 

6.4 6.6 6.8 6.6 6.2 5.2 4.7 4.4 4.9 5.4 6.3 6.3 5.8 

qv
ed

a 
 R

r
u

bl
ia

no
ba

 

5.0 5.0 5.3 4.9 4.4 3.7 3.0 3.0 3.8 4.0 4.8 5.0 4.3 

 
zamTaris TveebSi saerTo Rrublianoba 6.3-6.6 bals 

Seadgens, xolo martSi - 6.8 bals. qveda Rrublianoba Sesa-
bamisad 5 da 5.3 bals udris. zafxulSi Rrublianoba mini-
maluria. saerTo Rrublianoba Seadgens 4.4-5.2 bals, xo-
lo qveda iarusis Rrublianoba- 3.0-3.7 bals. wlis gan-
mavlobaSi saSualod 20 dRea nisliT.  
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2.4.4 qari 

 
vakis ganfeniloba Crdilo-aRmosavleTidan sam-

xreT-dasavleTis mimarTulebiT gansazRvravs qaris Ziri-
Tad mimarTulebebs. qari umTavresad xeobis gaswvriv 
qris. wlis Tbili periodis ganmavlobaSi aRmosavleTis 
qaris sixSire matulobs.  

qaris saSualo wliuri siCqare teritoriis udides 
nawilze ar aRemateba 2 m/wm–s, xolo wnoris meteorolo-
giuri sadguris monacemebiT Seadgens mxolod 1 m/wm–s 
(nax.2.4.4.1, cxr. 2.4.4.1).  

qari SedarebiT Zlierdeba gazafxulis meore naxevar-
Si da zafxulis dasawyisSi, rodesac misi saSualo siCqare Se-
adgens 1.2–1.3 m/wm–s. zafxulSi kargad aris ganviTarebuli 
mTa-baris qarebi, romlebic dRis ganmavlobaSi icvlian mi-
marTulebas, Tumca aseTi qarebis siCqare ar aris didi.  qari-
anobiT gamoirCeva gazafxuli, zogjer misi siCqare 15 m/wm-
sac aRemateba, iSviaTad, weliwadSi 15-20-jer  mosalodnelia 
grigaluri qari, rodesac siCqare aRemateba 30 m/wm-s. qari 
sustdeba zamTris TveebSi, gansakuTrebiT dekemberSi, am 
dros misi Tvis saSualo siCqare Seadgens mxolod 0.5 m/wm. 

 

.  

 
 

       naxazi 2.4.4.1  qaris saSualo wliuri siCqare [61] 

gurjaani
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cxrili 2.4.4.1. qaris siCqaris wliuri svla m/wm 
(wnori) [62] 

 

Tvee-
bi 1 2 3 4 5 6 7 8 9 10 11 12 

w
el

i 

qaris 
siCqa-

re 
0.7 1.2 1.3 1.3 1.2 1.2 1.1 0.9 0.9 0.7 0.7 0.5 1.0 

 
 

2.5 mcenareuloba 

 
damlaSebuli da bicobiani niadagebis mcenareTa 

Sedgeniloba icvleba niadagis damlaSebis tipis da, ag-
reTve bicobianobis gamoxatulebis mixedviT. 

alaznis velis daxSul an uwret, an mcired dreni-
rebul damlaSebul niadagebze farTod aris gavrcelebu-
li veZianebi. sustad daxrili ferdobebi, gansakuTrebiT 
gare kaxeTis zegnis zoli ukavia avSnianebs, mTiswineTis 
daxrili ferdobebi — cocxs, avSnian-yarRanian da uro-
avSnian formaciebs. mdinare ivris sanapiro terasis dam-
laSebul niadagebze gavrcelebulia yarRani, Carani, cer-
cvela, ialRunis buCqnarebi. mlaSe wyaroebis zolSi xur-
xumoiani balaxeulobaa, xolo primitiul damlaSebul ni-
adagebze — qserofitebisa da halofitebis warmomad-
genlebi [63]. 

 

2.6 gruntis wylebi 

 
alaznis vakis mdelos mlaSobi-bicobi niadagebis 

genezisi mWidrodaa dakavSirebuli mineralizebul grun-
tis wylebTan da mikro da mezoreliefis Sesabamis for-
mebTan. vakis terasispira nawili TiTqmis uwretia. aq 
gruntis wylebi amodian niadagis profilis zeda hori-
zontamde da amitom aq gvxvdeba daWaobebuli da zogan 
damlaSebuli niadagebi. aseve uwretia vakis TiTqmis mTe-
li centraluri nawilic. is Sedgeba mZime Tixnarebisa da 
Tixebisagan. gruntis wylebi aq saSualod an Zlier damla-
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Sebulia, kritikul zRvarze maRla dganan da mudmiv kon-
taqtSi arian niadagis fenebTan. amis gamo alaznis vakeze 
farTodaa gavrcelebuli mdelos mlaSobian-bicobiani 
niadagebi. 

gruntis wylis mineralizacia Seadgens saSualod 
35-50 gr/l-ze, xolo zafxulSi—75-85g/l aRwevs. qimiuri 
SedgenilobiT gruntis wylebi qloridul-sulfatur-
natriumiani da sulfatur-qloriduli, magnium-natriu-
miania.  

gruntis wylebis dgomis siRrme 1.5-5 metria [43,50]. 
 

 

2.7 niadagi  

 
alaznis vake xasiaTdeba bunebrivi pirobebis 

mkveTri gansxvavebulobiT, ris gamoc niadaguri safaric 
mravalferovania. alaznis vakis niadaguri tipebis ganawi-
leba srul SesabamisobaSia adgilis vertikalur zonalo-
basTan. 

aRmosavleT saqarTvelos Crdilo-aRmosavleT na-
wilSi niadagis zonaluri tipebia: ruxi-yavisferi, Savmi-
wisebri da Savmiwebi. md.alaznis marjvena sanapiros Sem-
aRlebul adgilebSi gavrcelebulia yavisferi niadagebi, 
romlebic dabal sartyelSi gadadian mdelos-yavisfer 
niadagebSi. am niadagis calkeul adgilebSi laqebis saxiT 
aris Savmiwisebri, mdelos dawiduli niadagebi [31, 45]. 

hidrologiis, reliefis da dedaqanebis specifiur 
pirobebSi zonalur niadagebs Soris yalibdeba maTi bico-
biani da damlaSebuli saxesxvaobebi. 

niadag-klimaturi pirobebis garda am niadagebis 
genezisi dakavSirebulia dedaqanebSi adviladxsnadi ma-
rilebis SemcvelobasTan da niadag gruntis wylebTan kav-
SiriT.  

damlaSebuli da bicobiani niadagebi ZiriTadad 
Savmiwa da ruxi yavisferi niadagebis zonaSia gavrcele-
buli metnaklebi sididis “laqebis” saxiT. 

a.rozanovma, romelmac safuZvlianad Seiswavla da 
daasabuTa klimaturi pirobebis maCveneblebisa da qimiu-
ri analizebis Sedarebis gziT mSrali stepis — wabla nia-
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dagebisa da subtropikuli stepebis — rux yavisfer niada-
gebs Soris msgavseba da gansxvaveba, ruxi yavisferi niada-
gebi gamoyo calke genezisur tipad. amJamad, gardabnis va-
kis zonalur niadagebad rux yavisfer niadagebs gamoyo-
fen g. talaxaZe [45] da i.anjafariZe [54]. 

damlaSebuli niadagebi sxva niadagebisagan gan-
sxvavebiT, Seicaven Warbi raodenobiT xsnad marilebs, 
romelTa didi raodenoba axasiaTebs zeda fenebs, qveviT 
ki es raodenoba TandaTanobiT mcirdeba. 

qimiuri Sedgenilobis mixedviT damlaSebuli niada-
gebi iyofa: qloridul (Sedis qloriani marilebi, ZiriTa-
dad NaCL), sulfatur (Sedis gogirdmJavas marilebi, Ziri-
Tadad Na2SO4) da karbonatul (Warbobs karbonatebi, ZiriTa-
dad Na2CO3) niadagebad. maT axasiaTebT mcenareebis mimarT 
sxvadasxva toqsikuri moqmedeba, amitom maTi qimiuri Sedge-
nilobis swor gansazRvras didi mniSneloba aqvs. 

 
 

2.7.1 niadagis temperatura 

 

dedamiwis zedapirze mosuli mzis radiacia ganapi-
robebs qvefenili zedapiris siTbur reJims. gamTbari de-
damiwis zedapiridan siTbo gadaecema atmosferos. siT-
bos gadatana niadagidan atmosferosaken xorcieldeba 
molekuluri siTbogamtarobis, turbulenturi Serevis, 
siTburi konveqciis, radiaciuli siTbogamtarobis, da 
tenis aorTqlebisa da Semdgomi kondensaciis gziT. 

CamoTvlili procesebidan wamyvani roli turbu-
lentur Serevas da siTbur konveqcias ekuTvnis. ZiriTa-
dad am procesebis gavleniT yalibdeba niadagis da atmo-
sferos temperaturaTa Tanafardoba. es Tanafardoba ha-
eris da niadagis zedapiris temperaturebs Soris saqar-
Tvelos pirobebisaTvis aRiwereba wrfivi funqciiT [64]: 

 
Тb = kTn + Tbo                                             (1), 
 

sadac  Semavali sidideebia: Тb - haeris temperatu-
ra, Tn-niadagis temperatura, k -korelaciis koeficienti, 
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xolo Tbo – haeris temperatura, rodesac niadagis temper-
atura nulis tolia (cxr. 2.7.1.1). 

saqarTvelos teritoriaze wlis umetesi drois 
ganmavlobaSi, rodesac radiaciuli balansi dadebiTia, 
niadagi haerTan SedarebiT Tbilia, xolo zamTarSi niada-
gi gamosxivebis gamo kargavs siTbos da haerze metad civ-
deba. es procesi kargad aris gamoxatuli magaliTad Tbi-
lisSi, sadac niadagis temperatura daaxloebiT Tebe-
rvlis Sua ricxvebidan noembris Sua ricxvebamde aRema-
teba haeris temperaturas. wlis danarCen dros aRiniSneba 
Sebrunebuli suraTi - haeris temperatura metia niadagis 
temperaturaze, anu adgili aqvs uaryofiT siTbocvlas. 
jvris uReltexilze, zRvis donedan 2395 m simaRleze, ha-
eri Tbeba xanmokle periodis ganmavlobaSi - maisis dasa-
srulidan oqtombris dasasrulamde. wlis umetesi drois 
ganmavlobaSi gabatonebulia uaryofiTi siTbocvla. 

 
cxrili 2.7.1.1 parametrebi (1) formulisaTvis da  

korelaciis koeficienti [64] 
 

Tveebi 
parametri 

I IV VII X 

k 
Tbo 

0,85 
0,72

0,86 
-0,85 

1,04 
-5,70

1,00 
-0,98

R 0,96 0,95 0,93 0,95

 
wnorSi Tbili mSrali havisa da niadagebis pirobeb-

Si uaryofiT siTbocvla ar aRiniSneba. aq mTeli wlis gan-
mavlobaSi niadagis temperatura aRemateba haeris tempe-
raturas, anu haeri Tbeba niadagidan.  sxvaoba niadagisa da 
haeris temperaturebs Soris, ra Tqma unda udidesi aris 
zafxulis TveebSi, xolo umciresi -  zamTris TveebSi. yo-
velive es naTlad Cans qvemoT warmodgenili cxrili 
2.7.1.2–dan. 
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cxrili 2.7.1.2. haeris da niadagis zedapiris  
temperaturis wliuri svla wnorSi 0C [62] 

 

t
em

pe
r

at
u

r
a 

1 2 3 4 5 6 7 8 9 10 11 

w
el

i 

ha
er

is
  

t
em

pe
r

at
u

r
a 

0.1 2.4 6.8 12.3 17.5 21.4 24.4 24.2 19.7 13.8 7.3 12.6 

ni
ad

ag
is

  
t

em
pe

r
at

u
r

a 

2 4 10 16 24 28 32 31 24 16 9 17 

 
niadagebis geoTermuli pirobebis gamokvlevis sa-

fuZvelze saqarTvelos teritoriaze gamoyofilia metad 
Tbili, Tbili, zomierad Tbili, zomieri da civi niadage-
bis geoTermuli raionebi [59]. 

Cveni sakvlevi teritoria miekuTvneba metad Tbil 
niadagebs. aseT niadagebs dasavleT saqarTveloSi ukavia 
kolxeTis baris TiTqmis mTeli teritoria da mTiswine-
Tis nawili, xolo aRmosavleTSi-alaznis vake, ivris zeg-
nisa da qvemo qarTlis vakis nawilebi. aq wlis Tbili peri-
odis ganmavlobaSi (aprili-oqtomberi) niadagis zedapi-
ris temperatura 120C- s, xolo 20 sm siRrmeze temperatu-
ra 150C- s aRemateba.  

amave dros gansxvavebuli siTburi Tvisebebi gaaC-
nia sxvadasxva tipis niadagebs [65,66].  nebismieri simaRli-
saTvis sakvlevi teritoriis niadagebi gacilebiT, ramo-
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denime gradusiT, Tbilia sxva tipis niadagebze. niadage-
bis temperaturis cvlilebis aseTi xasiaTi maTi gansxva-
vebuli siTbo- da tentevadobiT aixsneba. kerZod alaznis 
velis niadagebi xasiaTdeba SedarebiT naklebi siTbo da 
tentevadobiT, agreTve maTTvis damaxasiaTebeli wylis 
maT Soris produqtiuli tenis mcire maragiT. amitom 
siTbo mTlianad temperaturis gazrdaze aisaxeba, maSin 
rodesac notio niadagebSi siTbos didi raodenoba ixar-
jeba aorTqlebaze da amitom isini SedarebiT naklebad 
Tbebian. 
 temperaturaTa sxvaoba niadagis zedapirsa da uf-
ro Rrma fenebs Soris damokidebulia niadagis siTbogam-
tarobaze, siTbotevadobaze da temperaturagamtaroba-
ze. teniani niadagebi xasiaTdebian maRali temperatura-
gamtarobiT, amitom temperaturaTa sxvaoba niadagis ze-
dapirsa da Rrma fenebs Soris dasavleT saqarTveloSi, 
sadac ufro teniani niadagebia, minimaluria. magaliTad, 
temperaturaTa sxvaoba niadagis zedapirze da 20 sm siR-
rmeSi dasavleT saqarTvelos subtropikuli zonis niada-
gebisaTvis Seadgens 10C-s, mTa-tyis zonis niadagebisaTvis 
- 30C-s. Cveni sakvlevi niadagebisaTvis alaznis velze 
sxvaoba daaxloebiT Seadgens - 40C-s. aseTi kanonzomiere-
ba SenarCunebulia ufro Rrma fenebSic. 

niadagis siRrmeSi temperaturis ganawileba sezo-
nur xasiaTs atarebs. zafxulSi temperatura siRrmis mi-
xedviT klebulobs, xolo zamTarSi - izrdeba. gazafxul-
ze temperatura Tavdapirvelad mcirdeba, xolo garkveu-
li siRrmidan dawyebuli izrdeba. Sebrunebuli xasiaTi 
aqvs temperaturis ganawilebas SemodgomiT. siRrme sai-
danac icvleba temperaturis svlis xasiaTi 1 - 1,8 metrs 
Seadgens [64-66]. 
 siRrmis mixedviT temperaturis wliuri amplitu-
da klebulobs da garkveuli siRrmidan temperaturis 
wliuri ryevadoba aRar aRiniSneba. es siRrme daaxloebiT 
8 -10 metria, xolo mis qvemoT mdebareobs mudmivi wliuri 
temperaturis siRrme, sadac ar aRiniSneba temperaturis 
arc wliuri da arc dRe-Ramuri ryevadoba. 
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2.7.2 niadagis tenianoba  

 
saqarTvelos niadagebis tenianobis xasiaTSi ga-

movlenilia produqtiuli tenis maragis dinamikis 3 tipi 
[59,67]:  

• I tipi – gawylovanebis; 
• II tipi - kapilaruli datenianebis; 
• III tipi - gazafxulis sruli dasvelebis.  
gawylovanebis tipi warmodgenilia 3 qvetipad: 

Zlieri gawylovanebis (Ib), zomieri gawylovanebis (Ib) da 
susti gawylovanebis (Ia). 

sakvlevi niadagebi miekuTvneba kapilaruli date-
nianebis tips. am  dros 1 metri sisqis niadagis fenaSi pro-
duqtiuli tenis maragis sidide wlis ganmavlobaSi 100-
200 mm-s farglebSi meryeobs.  

niadagis tenianobis reJimze mniSvnelovan gavle-
nas axdens samelioracio samuSaoebi da kulturuli mce-
nareuloba. kulturuli mcenareuloba iTvisebs ra niada-
gis tens, ganapirobebs produqtiuli tenis maragis Semci-
rebas. aTvisebuli teni xmardeba kulturis zrda-ganvi-
Tarebas. daxarjuli teni sxvadasxva kulturisaTvis sxva-
dasxvaa. SemodgomiT, temperaturis dacemisa da tenis 
naklebi xarjvis gamo, niadagSi produqtiuli tenis mara-
gi ramdenadme izrdeba. yovelive naTqvami ZiriTadad 
eTanxmeba qvemoT cxrilebSi warmodgenili produqtiuli 
tenis maragis dinamikas sxvadasxva kulturebis qveS im 
punqtebisaTvis, romelTaTvisac arsebobs Sesabamisi mo-
nacemebi. 

 
cxrili 2.7.2.1 produqtiuli tenis saSualo maragi 0-50 
sm niadagis fenaSi saSemodgomo xorblis qveS (mm) [68] 

 
Tve IX X XI XII 

Telavi - 108 103 101 
lagodexi 84 100 113 109 
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cxrili 2.7.2.2 produqtiuli tenis saSualo maragi 0-50 
sm niadagis fenaSi simindis  qveS (mm)[68] 

 
 

cxrili 2.7.2.3 produqtiuli tenis saSualo maragi  
0-100 sm niadagis fenaSi vazis   qveS (mm)[68] 

 
Tve I II III IV V VI 

gur-
jaani 

212 195 206 198 212 203 

 
 

produqtiuli tenis maragis xarjvis xasiaTi damo-
kidebulia, rogorc mcenareulobaze, ise TviT niadagis 
tenianobis reJimze. vegetaciis periodis dasawyisisaTvis 
produqtiuli tenis maragi, rogorc bunebrivi safaris, 
ise simindis da vazis kulturis qveS saerTod mcirdeba, 
magram kulturis qveS is mainc metia, rac gamowveulia 
aorTqlebis procesebis SenelebiT.   
 
 

2.7.3 alaznis velis  niadagebis 

klimaturi tipebi 

 
niadagebis klimaturi daraioneba gulisxmobs te-

ritoriis dayofas niadagis havis damaxasiaTebeli ele-
mentebis safuZvelze niadag-klimaturi resursebis saso-
flo-sameurneo Sefasebisa da racionaluri gamoyenebis 
mizniT. niadagebis klimaturi daraioneba warmoadgens ag-
roklimaturi da ufro zogadi kompleqsuri fizikur-ge-
ografiuli daraionebis Semadgenel nawils. amave dros is 
arsebiTad gansxvavdeba agroklimaturi daraionebisagan, 
radganac ukanaskneli ZiriTadad atmosferos klimatur 
pirobebs iTvaliswinebs, xolo niadagebis klimaturi da-
raioneba emyareba TviT niadagebis klimaturi resursebis 
Sefasebas. 

  Tve IV V VI VII VIII IX 
Telavi 125 122 112 103 105 86 



 

 84 

dReisaTvis ar arsebobs niadagebis klimaturi da-
raionebis raime Camoyalibebuli klasifikacia. mecnierTa 
didi nawili niadagis klimaturi resursebis Sesafaseb-
lad wamyvan faqtorebad niadagis siTbur Tvisebebs, da-
tenianebis da gazur reJims miiCnevs. saqarTvelos niada-
gebis klimatur daraionebas safuZvlad daedo saqarTve-
los geoTermuli da agrohidrologiuri raionebi [59]. 

saqarTvelos teritoriaze gamoyofilia 12 niadag-
klimaturi raioni:  

 

• I - metad Tbili niadagebi Zlieri gawylovanebiT;    
• II - metad Tbili niadagebi zomieri gawylovane-
biT;   
• III - metad Tbili niadagebi susti gawylovanebiT;   
• IV - metad Tbili niadagebi kapilaruli datenia-
nebiT;   
• V - metad Tbili niadagebi gazafxulis sruli 
dasvelebiT;   
• VI - Tbili niadagebi susti gawylovanebiT;  
• VII - Tbili niadagebi kapilaruli datenianebiT;  
• VIII - Tbili niadagebi gazafxulis sruli dasve-
lebiT;  
• IX - zomierad Tbili niadagebi susti gawylovane-
biT;  
• X - zomierad Tbili niadagebi kapilaruli date-
nianebiT;  
• XI - zomieri da civi niadagebi susti gawylovane-
biT;  
• XII - zomieri da civi niadagebi kapilaruli date-
nianebiT. 
 

Cveni sakvlevi niadagebi miekuTvneba IV tips metad 
Tbil niadagebs, kapilaruli datenianebiT. aseTi tipis 
niadagebisaTvis wlis Tbili periodis ganmavlobaSi zeda-
piris saSualo temperatura aRemateba 220C-s, 20 sm siR-
rmeze temperatura 200C-ze metia, xolo produqtiuli 
tenis maragi 1 m siRrmis fenaSi wlis ganmavlobaSi merye-
obs 100-200 mm farglebSi. 
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Tavi 3.  klimaturi komponentebis  

(temperaturisa da naleqebis) saukunovani  

cvlilebis tendenciebi da maTi SesaZlo gavlena 

niadagis eko-qimiur monacemebze 
 

3.1. klimatis cvlilebis tendenciebi  

alaznis velze 

 
klimatis mimdinare cvlilebebis tendenciebis Se-

safaseblad alaznis velis sakvlev niadagebze  gamoviye-
nebT rusTavelis erovnuli samecniero fondis mier da-
finansebuli sagranto proeqtis №1-5/67, 2010-2012 ww Se-
degebs [12]. proeqtSi miRebuli iyo haeris temperaturis 
da atmosferuli naleqebis baduri monacemTa masivebi 
1936–2008 wlebis periodisaTvis 25 km garCevadobiT [69]. 
sakvlev niadagebTan yvelaze axlos, ramodenime kilomet-
rSi mdebareobs badis #93 wertili, romlis simaRlec  220 
m–ia zRvis donidan da axlisaa wnoris meteorologiuri 
sadguris simaRlesTan (223 m). amrigad #93 wertilis mona-
cemTa masivebi savsebiT misaRebia klimatis cvlilebis 
tendenciebis Sesafaseblad sakvlevi niadagebis pirobebSi. 

nax. 3.1.1 da 3.1.2 warmodgenilia Sesabamisad haeris 
temperaturis da atmosferuli naleqebis mravalwliuri 
svla #93 wertilSi. 

 

                 
 

naxazi 3.1.1  haeris temperaturis mravalwliuri svla 
#93 wertilSi, da Sesabamisi regresiis gantolebebi:  

1-ianvari; 2-ivlisi; 3-weli 
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naxazi 3.1.2  atmosferuli naleqebis mravalwliuri 
svla #93 wertilSi,  da Sesabamisi regresiis  

gantolebebi: 1-wliuri jamebi; 2-Tbili periodi;  
3-civi periodi 

 
rogorc nax.3.1.1-dan Cans, sakvlevi niadagebis mim-

debare teritoriaze haeris saSualo wliuri temperatu-
ra yovel 10 weliwadSi izrdeboda daaxloebiT 0,08 0C-iT, 
rac globaluri temperaturis siCqares Seesabameba. gan-
sakuTrebiT maRalia temperaturis zrdis siCqare zafxu-
lisa da zamTris centralur TveebSi-ivlissa da ianvarSi, 
rodesac saSualo Tviuri temperaturis siCqare 0,110C -s 
Seadgens.  

nax.3.1.2-ze warmodgenili regresiis gantolebebis 
Tanaxmad atmosferuli naleqebis wliuri jamebi yovel 10 
weliwadSi 8 mm-iT izrdeboda, aqedan wlis Tbili perio-
dis naleqebi izrdeboda 3 mm-iT, xolo civi periodis na-
leqebi-5 mm-iT. 

aseTia klimatis cvlilebis ZiriTadi tendenciebi 
alaznis velis sakvlevi niadagebis midamoebSi. 
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3.2. klimatis cvlilebis gavlena niadagebis  

eko-qimiur monacemebze 

 

aqtualuria sakiTxi Tu ra gavlena aqvs klimatis 
cvlilebas niadagis eko-qimiur monacemebze. ramdenadac 
CvenTvis cnobilia, es sakiTxi ar aris gamokvleuli saer-
Tod, radganac niadagebis eko-qimiuri Tvisebebis mona-
cemTa grZeli rigebi ar arsebobs.  

Cvens mier mopovebuli iyo monacemebi marilebis 
Semcvelobis Sesaxeb niadagebis sxvadasxva fenebSi Zvel 
anagasa  da wnorSi Catarebuli dakvirvebebis Sedegad. am 
dakvirvebaTa zogierTi monacemi warmodgenilia cxri-
lebSi 3.2.1-3.2.5.  

 

  cxrili 3.2.1 Zveli anaga, marilebis saerTo Semcveloba, 
%   2012-2013 ww. 

 

2012 2013 

ni
ad

ag
i 

siRrme
, sm V IX XII III VI IX XII 

0-20 0,124 0,114 0,154 0,076 0,070 0,072 0.065 

20-40 0,120 0,140 0,102 0,088 0,064 0,070 0.060 

40-60 0,122 0,160 0,092 0,106 0,060 0,124 0.100 
60-80 0,110 0,180 0,096 0,114 0,072 0,106 0.080 
80-100 0,116 0,197 0,096 0,252 0,088 0,100 0.095 
100-120  0.201    0,125  
120-140  0.270    0,134  
140-160  0.255    0,212  
160-180  0.287    0,203  Zv

el
i 

an
ag

a,
 v

en
ax

i 

180-200  0.306    0,371  
  0-20 0,860 1,580 0,740 1,282 0,610 0,592 0.600 
  20-40 0,864 1,480 0,930 1,326 1,304 0,598 0.650 
40-60 0,898 1,130 1,076 1,852 1,586 0,596 0.580 
60-80 0,548 1,560 1,250 1,414 1,956 0,460 0.500 
80-100 1,044 1,385 - - 1,670 1,056 0.900 
100-120  1,205    1,040  
120-140  1,200    0,706  
140-160  1,350    1,240  
160-180  1,280    1,076  Zv

el
i 

an
ag

a,
  b

al
ax

i 

180-200  1,408    1,078  
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cxrili 3.2.2 wnori, marilebis saerTo Semcveloba, %  
2012-2013 ww. 

 

2012 2013 

ni
ad

ag
i 

si
R

r
me

, 
sm

 

      V      IX XII III VI IX XII 

0-20 0,208 0,214 0,130 0,088 0,230 0,138 0.140 
20-40 0,366 0,380 0,166 0,162 0,344 0,178 0.170 
40-60 0,696 0,774 0,540 0,178 0,816 0,164 0.200 
60-80 1,600 1,664 0,754 0,180 1,230 0,160 0.250 

80-100 1,800 1,832 0,960  1,580 0,320 0.400 
100-
120 

 1,964    1,864  

120-
140 

 1,756    1,202  

140-
160 

 1,338    1,309  

160-
180 

 1,400    1,335  

wn
o

r
i,

 d
r

en
aJ

ia
ni

 

180-
200 

 1,240    1,154  

0-20 0,335 0,340 0,268 0,130 0,320 0,142 0.140 
20-40 0,284 0,300 0,376 0,138 0,380 0,190 0.185 
40-60 1,010 1,212 0,648 0,244 1,110 0,168 0.175 
60-80 1,785 1,880 0,856 0,260 1,590 0,174 0.180 

80-100 1,900 2,246 1,080  2,096 0,718 0.800 
100-
120 

 2,044    1,496 
 

120-
140 

 1,708    1,468 
 

140-
160 

 1,280    1,550 
 

160-
180 

 1,240    2,013 
 

wn
o

r
i,

 u
d

r
en

aJ
o

 

180-
200 

 1,400    1,739 
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cxrili 3.2.3 Zveli anaga, marilebis saerTo  
Semcveloba, %  (1978 w.) [47] 

 
Tveebi 

niadagi 
siR-
rme, 
sm 

III IV V VI VII IX 
0-20 0.240 0.309 0.222 0.359 0.444 0.544 

20-60 0.260 0.541 0.503 0.440 0.548 0.648 
Zveli 
anaga,  
venaxi 60-100 0.600 0.576 0.845 0.541 0.661 0.824 

0-20 1.553 1.456 1.435 0.876 0.868 0.876 
20-60 1.333 1.829 1.145 1.812 0.819 1.145 

Zveli 
anaga,  
balaxi 60-100 2.375 1.756 1.861 1.811 1.711 1.799 

 
 

cxrili 3.2.4. Zveli anaga, marilebis saerTo  
Semcveloba, %  (1979 w.) [47] 

 
 

Tveebi niadagi siRrme,  
sm III IV V VI VII IX 

0-20 0.283 0.370 0.223 0.309 0.387 0.459 
20-60 0.370 0.456 0.576 0.367 0.502 0.540 

Zveli 
anaga,  
venaxi 60-100 0.890 1.091 0.919 0.662 1.054 1.069 

0-20 0.566 1.256 1.041 0.991 0.978 1.145 
20-60 1.450 2.167 0.760 1.616 1.115 1.270 

Zveli 
anaga,  
balaxi 60-100 2.382 1.260 1.691 1.791 1.550 1.606 
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cxrili 3.2.5. wnori, marilebis saerTo 
 Semcveloba, % (1981-2000 ww.) [70] 

 
 

wlebi 

ni
ad

ag
i 

si
R

r
me

, s
m 

1981 1985 1988 1990 1992 1995 1998 2000 

0-40 1,980 1,625 0,970 0,760 0,670 0,510 0,310 0,270 
40-100 2,920 2,393 1,546 1,314 1,200 1,240 1,200 0,880 

wn
o

r
i,

 
d

r
en

a-
Ji

an
i 

0-100 2,450 1,009 1,258 1,037 0,935 0,875 0,755 0,575 

0-40 1,893 1,760 1,660 1,386 2,120 1,570 1,500 1,195 
40-100 2,956 2,490 2,070 1,955 2,430 2,050 1,680 1,570 

wn
o

r
i,

 
u

d
r

e-
na

J
o

 

0-100 2,425 2,125 1,865 1,670 2,275 1,810 1,590 1,382 

 
rogorc cxrilebidan Cans monacemebi arasrulia, 

moicavs calkeul wlebs da maTi ganxilva globaluri 
daTbobis fonze SeuZlebelia. amitom am masalis safuZ-
velze seriozuli mecnieruli daskvnebis gakeTeba naad-
revia. Tumca cxril 5-Si warmodgenili masala axasiaTebs 
20 wlian periods (1981-2000 ww), da saSualebas gvaZlevs 
ganvixiloT marilebis raodenobis (%) dinamika   niadageb-
Si temperaturis mravalwliani cvlilebis fonze. 

nax.3.2.1-ze warmodgenilia 0-100 sm sisqis niadagSi 
marilebis raodenobis (%) mravalwliuri svla drenaJian 
da udrenaJo niadagebSi temperaturis mravalwliani 
cvlilebis fonze 1981-2000 wlebis ganmavlobaSi. 
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naxazi 3.2.1   0-100 sm sisqis niadagSi marilebis  
raodenobis (%) mravalwliuri svla  drenaJian(2)   

da udrenaJo niadagebSi(3) temperaturis  
mravalwliani cvlilebis fonze(1) 

 
rogorc nax. 3.2.1-dan da warmodgenili regresiis 

gantolebebidan Cans 1981-2000 wlebis ganmavlobaSi hae-
ris saSualo wliuri temperatura alaznis velis sakvle-
vi niadagebis teritoriaze izrdeboda sakmaod maRali 
siCqariT (0.30 10 weliwadSi), magram miuxedavad amisa nia-
dagebSi marilebis raodenoba ar gaizarda, piriqiT Sem-
cirda. marilebis Semcireba gansakuTrebiT swrafad mim-
dinareobda drenaJian niadagebSi. 

saerTod am mciredi monacemebis safuZvelze ver 
dgindeba pirdapirproporciuli kavSiri temperaturasa 
da niadagebSi marilianobas Soris. piriqiT es kavSiri 
ukuproporciulia da, rogorc nax. 3.2.2-ze warmodgenili 
monacemebidan irkveva, sakmaod maRali korelaciis koe-
ficientiT xasiaTdeba. 
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naxazi 3.2.2  damokidebuleba haeris saSualo wliur  
temperaturasa da 0-100 sm niadagis fenaSi  marilebis 

Semcvelobas(Y%)  Soris: 1-udrenaJo niadagebSi;  
2- drenaJian niadagebSi. Sesabamisi regresiis  
gantolebebi da kovariaciis koeficienti (R2) 

 

radganac niadagebSi marilebis koncentraciis Sem-
cireba ar aixsneba temperaturis zrdiT globaluri daT-
bobis pirobebSi, amitom mizezi unda veZioT klimatis me-
ore mniSvnelovani elementis-atmosferuli naleqebis 
cvlilebis xasiaTSi (nax. 3.2.3).  

00C 
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naxazi 3.2.3     0-100 sm sisqis niadagSi marilebis  
raodenobis (%) mravalwliuri svla  udrenaJo  

niadagebSi(2) naleqebis (sm)  mravalwliani  
cvlilebis fonze(1) 

 
samwuxarod am SemTxvevaSic marilianobis Semcireba 

niadagebSi ar aixsneba naleqebis cvlilebiT, radganac na-
leqebis wliuri raodenoba ganxilul periodSi klebu-
lobda. Tumca unda RiniSnos, rom marilianobis Semcireba 
ar SeiZleba daukavSirdes naleqebis cvlilebas mxolod 
1981-2000 wlebis ganmavlobaSi. am cvlilebis mizezebi unda 
veZioT naleqebis cvlilebis xasiaTSi jer kidev aTeuli 
wlebiT adre. am SemTxvevaSi ki, rogorc nax 3.1.2-ze war-
modgenili diagramebi gviCvenebs   dawyebuli me-20 sauku-
nis Sua periodidan naleqebi mniSvnelovnad izrdeboda. am-
rigad, marilianobis Semcireba alaznis velis niadagebSi 
SeiZleba aixsnas atmosferuli naleqebis donis zrdiT. 

naleqebis jamsa da niadagebis marilianobas Soris 
ukuproporciul damokidebulebas kargad adasturebs 
nax. 3.2.4-ze warmodgenili damokidebuleba miRebuli 
Zvel anagaSi Catarebuli dakvirvebebis safuZvelze. amave  
naxazze warmodgenili regresiis gantolebas sakmaod ma-
Rali korelaciis koeficienti axasiaTebs, rac atmosfe-
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rul naleqebsa da niadagis marilianobas Soris arsebul 
karg kavSirze miuTiTebs. 

 

 
 

naxazi 3.2.4     damokidebuleba naleqebis Tviur jamsa da 
marilis Semcvelobas Soris (%)  Zveli anaga, 1978 weli, 

marti-ivnisi da Sesabamisi regresiis koeficienti   
(R2 -kovariaciis koeficienti) 

 
amrigad alaznis velis niadagebSi marilianobis 

koncentraciis Semcireba globaluri daTbobis pirobeb-
Si SeiZleba aixsnas naleqebis donis saerTo zrdiT, Tumca 
aqve unda aRiniSnos, rom saboloo daskvnebis gamosatanad 
arsebuli dakvirvebaTa monacemebi ar aris sakmarisi, ami-
tom mizanSewonilia daigegmos da ganxorcieldes siste-
muri xasiaTis standartuli dakvirvebebi niadagebis ma-
rilianobaze. 
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Tavi 4.  alaznis velis damlaSebul da  

bicobian niadagebSi marilebis  

dagrovebisa da migraciis xasiaTi 

 
4.1 damlaSebuli da bicobiani niadagebis  

qimiuri Sedgenilobis cvalebadoba 

 
 

alaznis velis damlaSebul da bicobian niadagebSi 
niadagebis qimiuri Sedgenilobis cvalebadobis dinami-
kis, niadagis vertikalur profilSi adviladxsnad maril-
Ta migraciis, damlaSebisa da bicobianobis xarisxis, nia-
dagis nayofierebis kvleva Catarda 2012-2013 ww. nimuSebis 
aReba xdeboda  kvartalSi erTxel 0-20, 20-40, 40-60, 60-80, 
80-100 sm siRrmeebze, xolo weliwadSi erTxel keTdeboda 
niadagis Wrilebi 0-200 sm siRrmeze. 

nax.4.1.1-ze moyvanilia qvemoalaznis sarwyavi sis-
temis da mimdebare teritoriis sqematuri ruka niadagisa 
da wylis nimuSebis aRebis wertilebis miTiTebiT. am naxa-
zidan  Cans, rom niadagis nimuSebi aRebulia siRnaRis rai-
onis sof. Zvel anagaSi (eqsperimentuli bazis mimdebare 
teritoria) da q.wnorSi (yofili mecxoveleobis kom-
pleqsis teritoria). sof. Zvel anagaSi SerCeul iqna dre-
naJiani sarwyavi venaxiani teritoria ( nakveTi №2) da ba-
laxiani teritoria  (nakveTi №3); es nakveTebi mdebareo-
ben qvemo alaznis sarwyavi arxis marcxena sanapiroze eq-
spediciuri bazis teritoriidan daaxloebiT 500 da 1500 
m-Si, q.wnorSi SeirCa drenaJiani teritoria (nakveTi №5) 
da udrenaJo teritoria (nakveTi №6), romlebic q.wnori-
dan dacilebulia 8 km-iT. 

Zveli anagis teritoriaze SerCeul nakveTebs №2 
da №3–s drenaJi gakeTebuli aqvT zedapirulad, xolo 
q.wnoris drenaJian nakveTze №5 drenaJebi-Tixis milebi 
Cawyobilia 3 m siRrmeSi, xolo drenaJebs Soris manZili 
Seadgens 50, 100 da 150 m-s. arCeulia teritoria, sadac 
drenaJebs Soris manZili Seadgens 150 m. udrenaJo nakveTi 
drenaJiani nakveTidan dacilebulia 100 m-iT, es proeqti 
ganxorcielda 1985-1990-ian wlebSi damlaSebuli niadage-
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bis regeneraciis (ganmlaSebis) mizniT ~saqwyalproeqtis~ 
mier. Tumca wnoris mecxoveleobis kompleqsis terito-
riaze melioraciuli samuSaoebi mimdinareobda ufro ad-
rec [71].  

unda aRiniSnos, rom sadrenaJo sistema moZvelebu-
lia, milebi gabidnulia da umravlesoba gamosulia mwyob-
ridan. 

aRebuli niadagis nimuSebis laboratoriaSi damu-
Savebis Semdeg maTSi ganisazRvra Semdegi parametrebi: pH, 
Na+, K+, Ca+2,  Mg+2, CL-, SO4

-2, CO3
-2, HCO3

-, mSrali naSTi [72]; xo-
lo niadagis WrilebSi (0-200 sm) ganisazRvra ZiriTadi io-
nebi, niadagis meqanikuri Sedgeniloba, STanTqmuli fuZe-
ebi, humusi da sakvebi elementebis SesaTvisebeli formebi 
(N,P,K) [72]. 

zemoT CamoTvlili parametrebis gansazRvrisas ga-
moyenebuli iqna standartebis saerTaSoriso  organiza-
ciis (ISO) meTodikebi. 

 

 
 

naxazi 4.1.1. qvemoalaznis sarwyavi sistemis da  
mimdebare teritoriis sqematuri ruka 

 
niadagis damlaSebis xarisxis Sesafaseblad gamoye-

nebulia v.CxikviSvilis gradaciis skala [43]. am skalis Ta-
naxmad damlaSebis xarisxs ganapirobebs  advilad xsnadi 
marilebis raodenobis (Q) qvemoT moyvanili diapazonebi:  
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1.  daumlaSebeli niadagebi, rodesac  Q <0.3 %-ze;  
2.  sustad damlaSebuli niadagebi,rodesac 0.31≤ Q 
≤0.50 %; 
3.  saSualod damlaSebuli niadagebi, rodesac  0.51 
≤ Q ≤1.0 %; 
4.  Zlier damlaSebuli niadagebi, rodesac 1.01≤ Q 
≤1.5 %;  
5.  metad Zlieri, rodesac 1.51≤ Q ≤3.0 %;               
6.  mlaSobi, rodesac Q >3.0%.     
n.kaCinskis klasifikacia bicobianobis Sesaxeb 

[43,50] Sedgenilia STanTqmuli Na+-is procentuli Semcve-
lobis mixedviT gacvliTi fuZeebis saerTo jamidan. am 
skalis Tanaxmad bicobianobis xarisxs ganapirobebs  STan-
Tqmuli Na+-is procentuli raodenobis (q) gradacia gac-
vliTi fuZeebis saerTo jamSi, kerZod:  

1. arabicobiani niadagebi , rodesac q <3%; 
2. sustad bicobiani niadagebi, rodesac 3.0≤ q ≤5.0 %;           
3.  saSualod bicobiani niadagebi, rodesac 5.01≤ q 
≤10.0 %;          
4.  Zlier bicobiani niadagebi, rodesac 10.01≤ q ≤15.0 %;    
5.  bicobiani, rodesac  q >15%. 
mSrali naSTis minimaluri da maqsimaluri, anu 

zRvruli mniSvnelobebi sakvlev niadagebSi mocemulia 
cxr.4.1.1-Si. 
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cxrili 4.1.1 mSrali naSTis Semcveloba %-Si 
 

 
miRebuli Sedegebis  analizi aCvenebs, rom   nakveTi 

№2–is niadagi, romelic dafarulia   venaxiT, miekuTvneba  
daumlaSebeli niadagebis kategorias. mSrali naSTi mer-
yeobs 0,060-0,371%-is farglebSi. misi raodenoba izrdeba 
100 sm siRrmidan da maqsimums aRwevs 180-200 sm siRrmeze. 

gansxvavebuli mdgomareobaa nakveT 3-Si, sadac nia-
dagi  dafarulia balaxiT da gamoiyeneba saZovrad.  es nia-
dagi ekuTvnis saSualod da siRrmeSi Zlier da metad Zli-
er damlaSebul niadags. mSrali naSTi meryeobs 0,460-
1,956%-is farglebSi.  q.wnoris drenaJian nakveTSi mSrali 
naSTi meryeobs 0,088-1,964%-is farglebSi. misi maqsimalu-
ri raodenoba  miiRweva 100 sm siRrmeze da Seadgens 
1,964%-s. Semdeg odnav mcirdeba misi Semcveloba. udrena-
Jo nakveTSic analogiuri suraTia. aqac, drenaJiani nakve-
Tis msgavsad mSrali naSTi meryeobs 0,130-2,096%-is far-
glebSi. misi maqsimaluri mniSvneloba dafiqsirebulia 80-
100 sm siRrmeze, Semdeg aqac iklebs misi raodenoba. orive 
niadagSi, rogorc drenaJianSi, ise udrenaJoSi mSrali 
naSTis raodenoba izrdeba zedapiridanve, rac miuTiTebs 
imaze, rom es niadagebi miekuTvnebian mlaSobebs. amave 
dros udrenaJo nakveTze aRiniSneba marilebis ufro ma-
Rali Semcveloba drenaJianTan SedarebiT. 

orive wlis seqtemberSi yvelaze maRalia mSrali 
naSTis Semcveloba. es ganpirobebulia imiT, rom seq-
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temberSi nimuSebi aRebulia  Tvis pirvel dekadaSi, rode-
sac idga mSrali amindebi. aman ganapiroba advilad xsnadi 
marilebis maqsimaluri raodenoba zafxulis Semdeg. 

nax.4.1.2 – 4.1.5 mocemulia mSrali naSTis anu advi-
lad xsnadi  marilebis saerTo Semcveloba 0-200 sm siR-
rmeze dinamikaSi 2012 da 2013 ww. ganmavlobaSi. moyvanili 
grafikebis analizi aCvenebs, rom Zveli anagis venaxis nia-
dagebSi siRrmeSi imatebs marilebis Semcveloba da 2013 
wels mas aqvs zrdis tendencia. balaxis niadagebSi 2013 
wels aRiniSneba 60-80 sm siRrmeze mSrali naSTis mateba. 
siRrmisken 2012 wels mSrali naSTi aWarbebs 2013 wlisas. 
SeiZleba iTqvas, rom daaxloebiT Tanabari suraTia. rac 
Seexeba wnoris drenaJian da udrenaJo nakveTebs, aq dam-
laSebas orive wels aqvs zrdis tendencia. aqve unda aRi-
niSnos, rom drenaJian nakveTSi marilebis saerTo raode-
noba naklebia udrenaJosTan SedarebiT, rac miuTiTebs 
drenaJis dadebiTi rolis Sesaxeb. 

                               

 
 
naxazi 4.1.2  mSrali naSTis Semcveloba, % 

(Zveli anaga, venaxi), 2012, 2013 ww. 
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naxazi  4.1.3   mSrali naSTis Semcveloba, % 
           (Zveli anaga, balaxi), 2012, 2013 ww. 
 
                                      

 
 
naxazi  4.1.4  mSrali naSTis Semcveloba, % 

(wnori, drenaJiani), 2012, 2013 ww. 
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naxazi   4.1.5   mSrali naSTis Semcveloba, % 
(wnori, udrenaJo), 2012, 2013 ww. 

 
     nax.4.1.6-4.1.13 mocemulia Zveli anagis venaxisa 

da balaxis, agreTve q.wnoris drenaJiani da udrenaJo nak-
veTebis anionebisa (CL-, SO4

-2) da kaTionebis (Na+, Ca+2, Mg+2) 
grafikebi siRrmeze damokidebulebiT (0-200 sm) 2012 da 
2013 wlebis seqtembris TvisaTvis. am naxazebis  analizi 
aCvenebs, rom  ionebidan yvelgan dominirebs SO4

-2-is onebi, 
rac miuTiTebs imaze, rom damlaSeba sulfaturi tipisaa. 
Semdeg modis Na+- ionebi, Semdeg ki - CL-, Mg+2-is da Ca+2-is 
ionebi. ionebis raodenoba siRrmeSi matulobs. Zveli ana-
gis venaxis niadagis garda,romelic miekuTvneba daumla-
Sebels, danarCeni sami - Zveli anagis balaxis, agreTve  
wnoris drenaJiani da udrenaJo niadagebi ki miekuTvnebi-
an Zlier da metad Zlier damlaSebuli niadagebis katego-
rias. marilebidan yvelaze meti adgili ukaviaT  natriu-
mis sulfatebs (Na2SO4) da natriumis qloridebs (NaCL). 
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naxazi  4.1.6  ionebis Semcveloba 
(Zveli anaga-venaxi), 09.2012  w. 

 

 
 

naxazi 4.1.7  ionebis Semcveloba 
(Zveli anaga-balaxi), 09.2012  w. 
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naxazi  4.1.8  ionebis Semcveloba 
(Zveli anaga-venaxi), 09.2013  w. 

 
          

 
 

naxazi  4.1.9  ionebis Semcveloba 
(Zveli anaga-balaxi), 09.2013 w. 
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naxazi  4.1.10  ionebis Semcveloba 
(wnori-drenaJiani), 09.2012 w. 

 

        
          

naxazi  4.1.11  ionebis Semcveloba 
(wnori-udrenaJo), 09.2012 w. 
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naxazi  4.1.12  ionebis Semcveloba 
(wnori-drenaJiani), 09.2013 w. 

 
                  

 
 

naxazi  4.1.13  ionebis Semcveloba 
(wnori-udrenaJo), 09.2013 w. 

 
niadagis bicobianobis xarisxis dasadgenad gani-

sazRvra STanTqmuli fuZeebis (Na+, Ca+2,  Mg+2) raodenoba 
0-20, 20-40, 40-60 da 60-80 sm siRrmeze 2012 wlis seqtembris 
TvisaTvis (cxr.4.1.2).  



 

 106 

rogorc am cxrilis analizi aCvenebs,  Zveli anagis 
venaxis (nakveTi 2) niadagebi ekuTvnis arabicobiani niada-
gebis kategorias, vinaidan STanTqmuli Na+ meryeobs 0,87-
1,05%-is farglebSi, xolo balaxis niadagebi (nakveTi 3) 
ekuTvnis Zlier bicobiani niadagebis kategorias, sadac 
STanTqmuli Na+ Seadgens 10,04-10,63%-s. 

 
          cxrili 4.1.2 Zveli anagis niadagebis STanTqmuli 

fuZeebis Semcveloba (09.2012 w.) 

 
cxr.4.1.3-Si mocemulia Zveli anagis niadagebis me-

qanikuri analizis Sedegebi, romlis codnasac udidesi 
mniSvneloba eniWeba adviladxsnad marilTa niadagis pro-
filSi migraciis Seswavlis dros. 
 

 
        

მგ/ექვ. % ჯამიდან   
# 

სიღ
რმე, 
სმ Ca++ Mg++ Na+ Σ Ca++ Mg++ Na+ 

0-20 
 

27 12 0.35 39.35 68.61 30.49 0.90 

20-40 
 

30 12 0.44 42.44 70.68 28.27 1.05 

40-60 
 

29 11 0.35 40.35 71.87 27.26 0.87 

ნაკვეთი 
#2 

ვენახი 
 

60-80 
 

27 13 0.35 40.35 66.90 32.22 0.90 

         
0-20 

 30 17 6.61 62.61 62.29 27.15 10.56 

20-40 
 

35 18 5.91 58.91 59.41 30.55 10.04 

40-60 
 

39 17 6.35 62.35 62.55 27.26 10.18 

ნაკვეთი 
#3 

ბალახი 

 
60-80 

39 13 6.18 58.18 67.03 22.34 10.63 
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  cxrili 4.1.3 Zveli anagis niadagebis meqanikuri  
Sedgeniloba (09.2012 w.) 

 

 
 

მექანიკური შედგენილობა (ფრაქციები), % გენეტიკუ
რი 

ჰორიზონ
ტი 

სიღრმე, 
სმ 0.25-

0.05mm 
<0.05mm <0.01mm <0.005mm <0.001mm 

ვენახი 
0-10 9.71 90.29 61.10 49.51 32.94 A0 10-20 6.10 93.90 59.25 49.68 35.33 
20-30 8.04 91.96 60.49 51.35 33.41 
30-40 6.20 93.80 66.74 52.55 37.18 A1 
40-50 10.28 89.72 63.22 53.85 35.94 
50-60 10.49 89.51 64.48 53.85 35.41 
60-70 9.18 90.82 70.81 57.46 39.40 B1 
70-80 8.63 91.37 68.83 58.41 40.14 
80-90 7.34 92.66 74.54 62.29 42.49 
90-100 8.74 91.26 78.01 65.10 44.98 
100-110 5.34 94.66 86.23 73.09 51.93 
110-120 3.81 96.19 87.40 80.57 60.91 
120-130 2.50 97.50 87.89 79.64 60.50 

B2 

130-140 2.71 97.29 88.85 82.83 65.98 

C 140-150 4.10 95.90 90.11 80.74 59.70 

ბუნებრივი ბალახი 
0-10 6.67 93.33 83.23 73.72 49.55 A1 10-20 4.66 95.34 80.47 72.33 52.93 
20-30 5.77 94.23 85.66 72.24 47.87 A2 30-40 5.60 94.40 81.98 74.08 51.28 
40-50 5.04 94.96 88.33 78.94 54.11 
50-60 3.88 96.12 89.22 81.79 61.06 
60-70 5.15 94.85 89.13 83.24 58.77 
70-80 4.20 95.80 90.81 83.25 63.34 

B1 

80-90 5.02 94.98 90.87 85.28 62.20 
90-100 3.03 96.97 90.72 86.40 65.16 
100-110 5.11 94.89 87.20 78.92 62.45 
110-120 4.13 95.87 89.53 81.45 59.61 
120-130 5.54 94.46 90.98 81.74 56.99 

B2 

130-140 6.61 93.32 74.99 61.67 51.01 

C1 140-150 4.15 95.85 74.88 59.52 42.72 
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alaznis velis marjvena sanapiros damlaSebuli ma-
sivebis pirobebSi yuradsaRebia adgilobrivi pirobebis 
ramdenime damaxasiaTebeli Taviseburebani: damlaSebuli 
masivis niadagebi Sedgebian tengaumtari Tixebisagan. gar-
da amisa, es niadagebi arian gabicobebulebi, e.i. niadagis 
profili gajerebulia natriumiT, rasac kargad gviCve-
nebs niadagis profilSi marilebis Semcveloba. natriumis 
siWarbe auaresebs niadagis struqturas, irRveva struq-
turuli agregatebi, izrdeba dispersiuloba, izrdeba 
lamis fraqciis raodenoba da niadagi xdeba wyalgaumtari 
an sustad wyalgamtari.  

es mtkicdeba niadagis meqanikuri SedgenilobiT 
(cxr.4.1.3). rogorc cxrilSi moyvanili monacemebis anali-
zi gviCvenebs nakveT 3-Si  (balaxi) SeimCneva 0,25-dan 0,001 
mm-mde zomis fraqciebis Semcveloba da lamis <0,001 mm 
zomis fraqciis mniSvnelovani mateba. es niadagebi meqani-
kuri Sedgenilobis mixedviT miekuTvnebian mZime Tixebs, 
romlebSic marilTa gadaadgileba SedarebiT nela mimdi-
nareobs. 

niadagis nayofierebis dadgenis mizniT maTSi gani-
sazRvra humusi da sakvebi elementebis (N,P,K) SesaTvise-
beli formebi. 

cxr.4.1.4-Si mocemulia Zveli anagis niadagebSi hu-
musisa da sakvebi elementebis (N,P,K) SesaTvisebeli for-
mebi 0-20, 20-40 da 40-60 sm siRrmeze 2012 wlis seqtembris 
Tvis mdgomareobiT. am cxrilSi moyvanili monacemebis 
analizi gviCvenebs, rom   humusis Semcveloba mcirea, zeda 
fenebSi meryeobs 2,0-2,5-is farglebSi, xolo 40-60 sm siR-
rmeSi misi Semcveloba klebulobs - 1,28%-mde. venaxian da 
balaxian nakveTebSi gansxvavebuli suraTia: balaxian nia-
dagebSi humusis Semcveloba venaxTan SedarebiT naklebia, 
siRrmeSi misi raodenoba klebulobs 1,11%-mde. e.i es nia-
dagebi humusiT naklebad uzrunvelyofili niadagebia. 

niadagi mdidaria SesaTvisebeli kaliumiT, gansakuT-
rebiT zeda horizontebSi da Seadgens 52,2 mg/100g niadagSi. 
siRrmeSi misi raodenoba klebulobs 34,0 mg/100g niadagSi. 
samagierod mcirea SesaTvisebeli fosforis raodenoba (3,5 
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mg/100g niadagze) siRrmeSi kidev ufro iklebs SesaTvisebe-
li fosforis raodenoba (1,4 mg/100g niadagze). 

 
cxrili 4.1.4 Zveli anagis sakvlevi niadagebis humusi, 

pH da sakvebi elementebis SesaTvisebeli formebi 
(09.2012 w.)  

 
შესათვისებელი 

მგ/100გ ნიადაგის 
დასახელება 

სიღრმე, 
სმ 

ჰუმუსი,
% pH 

P2O5 K2O 

ჰიდროლი
ზური N  
მგ/100გ 

0-20 2.5 8.2 3.5 52.2 5.6 

20-40 2.0 8.0 3.2 45.0 4.8 
ნაკვეთი 2 
ვენახი 

40-60 1.28 7.8 1.4 34.0 4.2 

0-20 2.36 8.8 2.2 50.0 4.6 

20-40 1.46 8.7 1.8 43.0 4.0 
ნაკვეთი 3 
ბალახი 

40-60 1.11 8.0 1.2 30.0 3.8 

 
hidrolizuri azotis raodenoba icvleba humusis 

Semcvelobis mixedviT, maqsimaluria zeda humusian fenaSi 
da Seadgens 5,6 mg/100 g niadagSi. siRrmeSi klebulobs misi 
raodenoba - 4,2 mg/100 g niadagSi. es miuTiTebs imaze, rom 
sakvlev nimuSebSi dabalia hidrolizuri anu SesaTvisebeli 
azotis Semcveloba, e.i. niadagebi iTvlebian dabalnayofier 
niadagebad. rogorc cxr.4.1.4-dan Cans balaxis niadagebSi 
yvela maCvenebeli naklebia, vidre venaxis niadagebSi. 

cxr.4.1.5-Si mocemulia q.wnoris niadagebis STan-
Tqmuli fuZeebis (Na+, Ca+2,  Mg+2) raodenoba 0-20, 20-40 da 40-
60 sm siRrmeze 2012 wlis seqtembris Tvis mdgomareobiT. 
moyvanili Sedegebis analizi cxadyofs, rom niadagis zeda 
0-20 sm-iani fena ekuTvnis sustad bicobians, 20-40 sm-iani - 
saSualod bicobians da qveda 40-60 sm-iani fena - Zlier bi-
cobian kategorias. STanTqmuli Na+-is Semcveloba meryeobs 
Sesabamisad drenaJian nakveTSi 3,88-14,05%-is farglebSi, 
xolo udrenaJoSi 5,14-10,22%-is farglebSi. STanTqmuli 
Mg+2-is Seadgens STanTqmuli tevadobis 22-34%-s. e.i. niada-
gebi ekuTvnian mdelos mlaSob-bicobiani niadagebis tips. 
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cxrili 4.1.5 q.wnoris niadagebis STanTqmuli  
fuZeebis Semcveloba (09.2012 w.) 

 

 
ganisazRvra agreTve q.wnoris drenaJiani da udre-

naJo nakveTebis 2 m siRrmis Wrilebis meqanikuri analizi 
(cxr. 4.1.6). rogorc cxrilidan Cans, sacdeli nakveTis ni-
adagebi meqanikuri Sedgenilobis mixedviT miekuTvneba 
mZime Tixebs. Sefardeba fizikuri Tixisa lamis fraqcias-
Tan Seadgens 1,7-1,8-s. lamis fraqcia aRwevs 50%-s da mets, 
fizikuri Tixis - 80-90%-s. 

 
cxrili 4.1.6 q.wnoris niadagebis meqanikuri analizi 

(09.2012 w.) 

 
 
mZime meqanikuri Sedgeniloba bicobianobsTan er-

Tad apirobebs am niadagis gansakuTrebiT cud filtraci-

მგ/ექვ. %    ჯამიდან 
ნაკვეთი 

სიღრმე, 
სმ 

Ca++ Mg++ Na+ Σ Ca++ Mg++ Na+ 

ნაკვეთი 5 
დრენაჟიანი 

0-20 
20-40 
40-60 

30 
24 
25 

10 
15 
16 

1.61 
4.52 
6.70 

41.61 
43.52 
47.70 

72.09 
55.15 
52.41 

24.03 
34.47 
33.54 

3.88 
10.38 
14.05 

ნაკვეთი 6 
უდრენაჟო 

0-20 
20-40 
40-60 

25 
28 
43 

12 
13 
14 

2.0 
3.0 
6.49 

39.0 
44.0 
63.49 

64.10 
63.64 
67.72 

30.76 
29.54 
22.05 

5.14 
6.82 
10.22 
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ul Tvisebebs da miakuTvnebs maT praqtikulad wyalgaum-
tar gruntebs. 

cxr.4.1.7-Si mocemulia wnoris sakvlev niadagebSi 
humusisa da sakvebi elementebis (N,P,K) SesaTvisebeli fo-
rmebi 0-20, 20-40 da 40-60 sm siRrmeze. rogorc cxr.4.1.7-is 
Sedegebidan Cans, humusis Semcveloba mcirea, zeda feneb-
Si meryeobs 2,37-2,84%-is farglebSi, xolo 40-60 sm siR-
rmeze misi Semcveloba klebulobs 1,11%-mde. daaxloebiT 
erTnairi suraTia drenaJian da udrenaJo nakveTebze. 

niadagSi saSualo raodenobiTaa SesaTvisebeli ka-
liumi, gansakuTrebiT zeda horizontebSi da Seadgens 
21,6-27,0 mg/100g niadagSi. siRrmeSi misi raodenoba klebu-
lobs. samagierod mcirea SesaTvisebeli fosforis rao-
denoba (1,2-2,5mg/100g). siRrmis zrdasTan erTad kidev uf-
ro mcirdeba  SesaTvisebeli fosforis raodenoba. 

               
cxrili 4.1.7 q.wnoris sakvlevi niadagis humusi da  

sakvebi elementebis SesaTvisebeli formebi (09.2012 w.) 
 

 
 

hidrolizuri azotis raodenoba  aqac icvleba hu-
musis Semcvelobis mixedviT. igi maqsimaluria zeda humu-
sian fenaSi da Seadgens 4,2 mg/100 g niadagSi. siRrmis 
zrdasTan erTad klebulobs misi raodenoba da Seadgens  
2,4 mg/100 g niadagSi drenaJian nakveTze. analogiuri su-
raTia udrenaJo nakveTzec. 

es maCvenebeli miuTiTebs imaze, rom sakvlev niada-
gebSi dabalia hidrolizuri anu SesaTvisebeli azotis 
Semcveloba. e.i. niadagebi iTvlebian dabal nayofier nia-
dagebad. 

Tu SevadarebT erTmaneTs Zveli anagis da wnoris 
nakveTebs SevamCnevT, rom marilianobis mixedviT erTma-
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neTTan miaxloebulia Zveli anagis balaxis da wnoris ud-
renaJo nakveTis niadagebi. aseve miaxloebulia erTmaneT-
Tan STanTqmuli natriumis maCveneblebi. sakvebi elemen-
tebis SesaTvisebeli formebi gacilebiT maRalia Zveli 
anagis niadagebSi, vidre wnoris niadagebSi, rac miuTi-
Tebs maT ufro dabal nayofierebze. 

2013 wlis seqtembris TveSi kvlav moxda sakvlevi 
niadagebis xelaxali gamokvleva. cxr.4.1.8-4.1.11 moyvani-
lia niadagis meqanikuri, nayofierebisa da bicobianobis 
xarisxis maCveneblebi miRebuli Catarebuli gamokvleve-
bis mixedviT.  

 
cxrili 4.1.8. Zveli anagis niadagebis meqanikuri 

analizis monacemebi %-obiT 9.2013 w. 
 

 
        

cxrili 4.1.9  wnoris niadagebis meqanikuri 
analizis monacemebi %-obiT 09.2013w. 
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cxrili  4.1.10 humusi da sakvebi elementebis  
SesaTvisebeli formebi, 09.2013w. 

 
 

cxrili 4.1.11 STanTqmuli fuZeebi, Zveli anaga  
da wnori -  09.2013w. 

 
მგ/ექვ. % ჯამიდან   

ნაკვეთი 
 

სიღრ
მე, სმ Ca++ Mg++ Na+   Σ Ca++ Mg++ Na+ 

 
0-20 25.0 15.0 1.43 41.43 60.34 36.20 3.45 
20-40 29.0 14.0 1.80 44.8 64.40 31.11 4.02 

ძველი ანაგა,  
ნაკვეთი #2 
ვენახი 40-60 30. 12.0 1.55 43.55 68.88 27.55 3.56 

0-20 40.5 18.0 7.25 65.75 61.60 27.38 11.03 
20-40 38.0 19.0 7.60 64.60 58.82 29.41 11.76 

ძველი ანაგა,  
ნაკვეთი #3 
ბალახი 40-60 39.0 16.0 8.25 63.25 61.66 25.30 13.04 

 
0-20 12,0 11,0 1,0 24,0 50,00 45,8 4,20 
20-40 15,0 7,0 3,22 25,22 59,48 27,75 12,77 

წნორი, 
ნაკვეთი #5 
დრენაჟიანი 40-60 12,0 10,0 3,71 25,71 46,67 38,89 14,44 

0-20 17,0 3,0 1,43 21,43 79,33 14,0 6,67 
20-40 20,0 12,0 3,91 35,91 55,69 33,42 10,89 

წნორი, 
ნაკვეთი #6 
უდრენაჟო 40-60 24,0 13,0 7,80 44,80 53,57 29,02 17,41 
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rogorc am masalebis analizis Sedegebidan Cans, 
2012 da 2013 wlis monacemebi TiTqmis identuria, kerZod, 
marilianobis, bicobianobis, meqanikuri Sedgenilobis da 
niadagis nayofierebis maxasiaTeblebis mixedviT. am maCve-
neblebis cvalebadobis kanonzomiereba ar irRveva. 

gamokvlevis Sedegebi saSualebas iZleva sakvlevi 
nakveTebisaTvis mieces Sesabamisi rekomendaciebi damla-
Sebis da bicobianobis xarisxis Sesamcireblad da niada-
gis nayofierebis asamaRleblad. 

 
 

4.2 alaznis velis degradirebuli 

niadagebis damlaSeba-ganmlaSebis 

procesis dinamika 

 
alaznis velis niadagebis damlaSeba-bicobianobis 

umTavresi mizezebia araxelsayreli geomorfologiuri, 
hidrogeologiuri, niadaguri da klimaturi pirobebi, 
rogoricaa aq gavrcelebuli dablobebisa da depresiebis 
bunebrivi uwretoba, mlaSe gruntis wylebis maRali kri-
tikuli done, niadagebis ustruqturoba, maTi mcire fil-
traciuli da maRali kapilaruli Tvisebebi, haeris maRa-
li temperatura da simSrale. am faqtorTa kompleqsuri 
moqmedeba iwvevs gruntis wylebis intensiur aorTqlebas 
da marilebis Warbad dagrovebas niadagis zeda fenebSi. 

alaznis velis bicob niadagebSi dagrovili mari-
lebis saerTo jami mTeli wlis ganmavlobaSi 2 m sisiqis 
niadagis fenaSi Seadgens 650-845 tonas TiToeul heq-
tarze; bicobiani niadagebis 2 m fena marilebs ufro nak-
lebi raodenobiT (300-500 t/ha) Seicavs, xolo mlaSobebSi 
is 550-1000 t-mde aRwevs [43]. 

sakvlev regionSi naleqebis maqsimaluri raodeno-
ba modis mais-ivnisSi, xolo minimaluri – zamTarsa da gvi-
an zafxulSi (ivlisi-agvisto). am periodSi xSiria Sem-
Txvevebi, rodesac naleqebi TiTqmis ar modis xangrZlivi 
periodis ganmavlobaSi. zafxulis TveebSi jamuri aor-
Tqleba aRemateba produqtiul naleqebs (naleqebi, rom-
lebic ixarjeba niadaguri tenis gazrdaze). amitom aor-
Tqlebaze ixarjeba niadagSi adre dagrovili niadagis te-
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nis maragi. niadagis tenianoba TandaTan mcirdeba da aR-
wevs minimums agvistos TveSi. bunebrivi tenis deficitis 
Sevseba zogierT adgilebSi (sadac SesaZlebelia) xdeba 
xelovnuri rwyviT. wlis ganmavlobaSi rwyva xdeba weli-
wadSi 1 an 2-jer amindis pirobebze damokidebulebiT. un-
da aRiniSnos, rom morwyvis dros swored didi sifrTxi-
lea saWiro, rom ar moxdes niadagis meoradi damlaSeba. 
vinaidan alaznis velze gruntis wylebi axlos mdebareo-
ben, Warbi sarwyavi wyliT niadagis gajerebis SemTxvevaSi, 
gruntis wylis done amodis zemoT, gansakuTrebiT rode-
sac ar aqvs nakveTs drenireba. Semdeg xdeba zafxulis 
TveebSi intensiuri aorTqleba da kapilarul wylebTan 
erTad gruntis mlaSe wylebis gadaadgileba niadagis qve-
da fenebidan zeda fenebSi, ris Sedegadac xdeba niadagis 
meoradi damlaSeba, xolo gruntis datenianebis ar arse-
bobis SemTxvevaSi, mimdinareobs marilebis gamotana da 
ganmlaSeba. amitom rwyvis dros udidesi mniSvneloba eni-
Weba rwyvis normebis dacvas, sxvadasxva kulturebis ja-
muri aorTqlebis codnas (Zveli anagis venaxis sarwyav 
nakveTebSi maqsimaluri jamuri aorTqleba aRwevs ivnis-
ivlisSi da Seadgens 338 mm, minimaluri dekember-ianvarSi 
da Seadgens 53 mm) [73]. 

alaznis velis marjvena sanapiros damlaSebuli ma-
sivebis niadagebi xasiaTdebian agronomiulad araxel-
sayreli TvisebebiT, mZime meqanikuri SedgenilobiT (Ti-
xianobiT), romlebic cudad atareben tens. amas emateba 
niadagis niadagis mSTanTqav kompleqsSi   natriumis Warbi 
Semcveloba (cxr. 4.1.2, 4.1.5, 4.1.11), rac iwvevs bicobiano-
bas da niadagis fizikuri Tvisebebis kidev ufro gauare-
sebas. kerZod, irRveva niadagis struqtura, izrdeba dis-
persiuloba da lamis (<0,001 mm)  fraqciis raodenoba, ra-
sac amtkicebs niadagis meqnikuri analizis Sedegebi (cxr. 
4.1.3, 4.1.6, 4.1.8, 4.1.9) [44,47]. aseT niadagebs axasiaTebT da-
widuloba da Zlier simkvrive mSral mdgomareobaSi, xo-
lo gajirjveba da ustruqturoba-tenian mdgomareobaSi. 

 garda amisa bicobiani niadagebi xasiaTdebian cudi 
fizikuri da wylovani TvisebebiT. am niadagebis kuTri 
wona (2,7-2,9) da moculobiTi wona (1,45-1,70) metad maRa-
lia; saerTo forianobaSi (45-50%) arakapilarul foria-



 

 116 

nobas umniSvnelo adgili ukavia (2-5%); filtraciis koe-
ficienti umniSvneloa - saSualod 99.10-8 [43,52]. amitom bi-
cobiani niadagebi umciresi tentevadobis pirobebSi um-
niSvnelo aeraciiT da maSasadame, metad daqveiTebuli bi-
oqimiuri procesebiT xasiaTdeba. aseTi maCveneblebis ga-
mo wylisa da haeris moZraoba am niadagebSi Zlier fer-
xdeba. 

bunebriv pirobebSi wylis CaJonva aseTi niadagis 
zeda fenaSi ukiduresad minimaluria, xolo bicobiani fe-
nebi TiTqmis srulad wyalgaumtaria, an sustad wyalgam-
tari. am mdgomareobas gansakuTrebuli yuradReba unda 
mieqces bicobi niadagebis rwyvis dros, rogorc zemoT 
iyo aRniSnuli. 

kovda [74] aRniSnavs, rom mZime TixebSi kapilaruli 
teni amodis da gadaadgildeba mniSvnelovan simaRleze 
gruntis wylebisgan, magram kapilaruli moZraobis siCqa-
re Zalian dabalia. Tixebi gamoirCevian agreTve umniSvne-
lo wyalgamtarobiT. Sesabamisad, gruntis wylebis axlo 
mdebareobis dros an niadagis kapilaruli Tvisebebi mniS-
vnelovanwilad gansazRvraven niadaggruntis wylisa da 
marilebis reJims. qvemo alaznis sarwyav teritoriaze ma-
Rali dispersiulobisa da mkvrivi aRnagobis gamo kapila-
ruli Tvisebebi gamovlindeba sustad. ase mag. gruntis 
wylebis 80-105sm siRrmeze dgomisas, kapilaruli amosvla 
meryeobs 65-105 sm-mde, xolo 200-250sm-ze dgomisas kapi-
laroba aRwevs 120-170 sm-s [56]. xolo bunebrivi balaxis 
niadagebSi infiltraciis koeficienti tolia 0.025 mm/wT-
Si, e.i. niadagis wyalgamtaroba bunebrivi balaxis qveS 
TiTqmis 2-jer uaresia, vidre sxva nakveTebze, kerZod ve-
naxSi. 

zemoTTqmulidan gamomdinare SeiZleba davaskv-
naT, rom damlaSebuli masivebis niadagebi, romlebic ar 
irwyvebian (bunebrivi balaxi) imyofebian gruntis wylebis 
gansazRvruli zemoqmedebis qveS da ganicdian gruntismi-
er datenianebas. xolo sarwyav nakveTebze (venaxi) niada-
gis profilis kavSiri gruntis wylebTan ar arsebobs da 
am niadagebis wylis reJimi ZiriTadad formirdeba iseTi 
faqtorebis zemoqmedebiT, rogoricaa atmosferuli na-
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leqebi, sarwyavi wylebi da jamuri aorTqleba, mniSvnelo-
vani faqtoria reliefi. 

sarwyav pirobebSi did rols TamaSobs morwyva, ro-
melic uzrunvelyofs niadagis profilis Rrma dasvele-
bas, romlis drosac qveda fenebSi Warbi tenisSemcveli 
kerebi warmoiSoba zeda horizontebTan SedarebiT, sadac 
tenianoba naklebad stabiluria da icvleba ufro Sesam-
Cnevad sxvadasxva faqtorebiT, rogoricaa naleqebi, 
rwyva da aorTqleba. aseTi maRali tenianobis kerebi nia-
dagis qveda horizontebSi ganapirobeben tenis aRmaval 
dinebas da niadagis zeda horizontebSi wyalSi xsnadi ma-
rilebis gadaadgilebas. rwyvis normebis daucvelobis 
SemTxvevaSi es tenianobis kerebi izrdeba, ereva gruntis 
wylebs da damlaSebul niadagebSi adgili aqvs niadagis 
meorad damlaSebas. 

niadagis meoradi damlaSeba aris uaryofiTi faq-
tori, romelic SeiZleba acilebul iqnas Tu gvecodineba 
sarwyavi miwebis melioraciuli mdgomareoba da maTSi ma-
rildagrovebis procesebis xasiaTi (ganmlaSebis an teri-
toriis damlaSebis). 

umetes SemTxvevaSi meoradi damlaSeba aRiniSneba 
morwyvisas, rodesac xdeba niadagis tenis da mariliano-
bis reJimis cvalebadoba, am dros mimdinareobs niadagis 
gamkvriveba da niadagis agregatulobis dakargva, grun-
tis wylebis donis amaRleba, wyalxsnadebis kapilaruli 
amosvla zedapirul horizontebSi, wylis intensiuri 
aorTqleba niadagis zedapiridan da marilebis akumula-
cia niadagis fesvebiT gajerebul fenebSi [43,56]. 

amitom mecnierulad dasabuTebuli rekomendacie-
bis da meTodebis damuSavebisaTvis pirvel rigSi aucile-
belia sarwyavi teritoriis wylianobisa da marilianobis 
reJimis kvleva, rogorc ara damlaSebuli, ise damlaSebis 
niSnebiT, agreTve miwebis, romlebic moirwyvebian moma-
valSi. amave dros sasurvelia kvlevebs qondeT mraval-
wliuri xasiaTi. 

kovdas mixedviT [74] aRiniSneba wyalSi xsnadi mari-
lebis gadaadgilebis da dagrovebis cikluri xasiaTi nia-
dagis profilSi klimaturi pirobebis gavleniT wlis 
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sxvadsxva sezonebSi. gamovlenilia niadagis marilianobis 
saukunovani, mravalwliuri da sezonur-wliuri ciklebi. 

marilebis reJimis sezonur-wliur ciklSi SeiZle-
ba ganvasxvavoT ori ZiriTadi periodi: teniani (zamTarsa 
da gazafxulze), rodesac niadagis profilSi aRematebian 
xsnarebis daRmavali deni da mimdinareobs sezonuri gan-
mlaSeba (marilebis Semcireba), da mSrali da cxeli (zaf-
xuli da Semodgoma), rodesac aRematebian xsnarebis aRma-
vali deni da mimdinareobs niadagis aqtiuri zeda fenebis 
sezonuri damlaSeba. es procesebi damokidebulia niadag-
gruntis wylis donis sezonur dinamikasa da damlaSebis 
reJimze. morwyvis dros damlaSebis reJimis sezonur-wli-
uri cikli rTuldeba, gansakuTrebiT gruntis wylebis 
maRla dgomis SemTxvevaSi anda niadagis kapilarul-grun-
tuli datenianebis dros. 

imisaTvis, rom gavaanalizoT alaznis velis damla-
Sebuli da bicobiani niadagebis damlaSeba-ganmlaSebis 
procesebis dinamika wlis sezonurobisa da klimatur 
komponentebTan kavSirSi, movaxdineT analizebis safuZ-
velze grafikulad gamogvesaxa miRebuli Sedegebi 
(nax.4.2.1-4.2.4). 

 
 

 
 

naxazi  4.2.1  mSrali naSTis Semcveloba, %  
(Zveli anaga, venaxi) 
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naxazi  4.2.2  mSrali naSTis Semcveloba, % 
(Zveli anaga, balaxi) 

 
                 

 
 

naxazi  4.2.3   mSrali naSTis Semcveloba, % 
(wnori, drenaJiani) 
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naxazi  4.2.4   mSrali naSTis Semcveloba, % 
(wnori, udrenaJo) 

 
nax.4.2.1-Si moyvanilia niadagis marilianobis 

(mSrali naSTis) Sedegebi dinamikaSi venaxis qveS, romelic 
mdebareobs sarwyav zonaSi [75]. rogorc monacemebidan 
Cans, es niadagebi miekuTvnebian aradamlaSebuls, mxolod 
calkeul SemTxvevebSi aRiniSneba periodulad marilebis 
mokle droiT dagroveba sustad damlaSebulis donemde. 
imis gamo, rom es niadagebi Seicaven mcire raodenobis ma-
rilebs, amitom morigeobiT niadagSi marilebis gadaadgi-
leba da gavrceleba niadagis profilSi gamoxatulia ga-
cilebiT sustad, vidre niadagis profilSi bunebrivi ba-
laxis qveS. tenian periodSi (V, XII, III Tveebi) aRiniSneba 
mSrali naSTis stabilurad dabali maCvenebeli, xolo 
mSral periodSi (IX, VI Tveebi) - mSrali naSTis momateba 2 
m-ian niadagis fenaSi. amave dros ivnisis Tvis mSrali naS-
Tis monacemebi dabalia, es ganpirobebulia imiT, rom ve-
naxis niadagebi am periodSi irwyveba da Sesabamisad xdeba 
marilebis gaxsna sarwyav wyalSi da niadagis qveda fenebSi 
gadaadgileba. Semdeg zafxulis TveebSi kvlav intensiu-
ria aorTqleba da marilebis gadaadgileba zeda fenebSi, 
amitom seqtembris TveSi (pirveli dekada) aRiniSneba ma-
rilebis ufro maRali Semcveloba sxva TveebTan Sedare-
biT. 
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100 m siRrmis fenidan aRiniSneba Na+ ionebis mkveT-
ri mateba, Semdeg modis SO4

---is, CL--is da bolos  Mg++-is 
ionebi (nax. 4.1.6-4.1.8). qloris Semcvelobam sezonis peri-
odSi ganicada umniSvnelo cvlileba 0.011-0.012%-is far-
glebSi. mosuli naleqebis gavleniT SesamCnevi cvlileba 
moxda SO4

---is raodenobaSi, kerZod, gazafxulis Semcve-
lobasTan SedarebiT. mTlianobaSi SO4

---is Semcveloba ni-
adagSi mniSvnelovnad aRemateba qloridebis Semcvelo-
bas. SesamCnevad Semcirda niadagis mTel profilSi ag-
reTve HCO3

--is raodenobac, romlis Semcveloba zamTris 
bolos da gazafxulis dasawyisSi aRemateboda CL--is Sem-
cvelobas. HCO3

--is ionebis maRali Semcveloba ganpirobe-
bulia sarwyavi wylebis xarisxiT, romelic qimiuri Sedge-
nilobiT aris hidrokarbonatuli.  

unda aRiniSnos, rom niadaggrunti venaxis qveS xa-
siaTdeba profilSi umniSvnelo Mg++-is SemcvelobiT, 
romlis Semcvelobac mTeli sezonis manZilze stabilu-
ria da icvleba 0,001-0,004%-is farglebSi. rac Seexeba Na+ 
da Ca++ Semcvelobas, isini gacilebiT aRematebian Mg++-is 
Semcvelobas da am niadagebSi ganapirobeben natriumis da 
kalciumis sulfatebis raodenobas. amave dros niadagis 
profilis zeda horizontebSi aRiniSneba Na+ da Ca++ Tana-
bari raodenoba, xolo qveda horizontebSi Warbobs Na+-is 
ionebi. 

nax. 4.2.2-Si moyvanilia agreTve niadagis marilia-
nobis (mSrali naSTis) Sedegebi dinamikaSi balaxis qveS 
[75]. dakvirvebebi tardeboda zamTris, gazafxulis, zaf-
xulisa da Semodgomis sezonebSi. saerTo marilebis Sem-
cvelobis mixedviT balaxis niadagebis zeda horizontebi, 
sustad da saSualod damlaSebulia; magram meore naxevar-
metrze da gansakuTrebiT profilis meore metrze Zlier 
damlaSebulia. qvemoT profilSi damlaSeba kvlav mcir-
deba. bunebrivi balaxis qveS, Tu tenian periodSi zeda 0-
20 sm niadagis fena Seicavda marilebis SedarebiT nakleb 
raodenobas, maTi ZiriTadi masa dagrovilia  40-80 sm fena-
Si da maqsimalur mniSvnelobas aRwevs (1.852%). gazafxu-
lis SuaSi moxda marilebis mniSvnelovani gadaadgileba 
zeviT-profilSi 40-60 sm siRrmeze. msgavsi gadaadgileba 
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Sua gazafxulze ganpirobebuli iyo iseTi gaerTianebuli 
faqtorebis moqmedebiT, rogoricaa  niadagis maRali te-
nianoba, haeris temperaturis aweva gazafxulze, niadagis 
gamoSroba, naleqebis intensiuri aorTqleba niadagis ze-
dapiridan.  

am faqtorebs emateba gruntis wylebi, romlebic 
axlos mdebareoben zedapiridan, ris Sedegadac xdeba ka-
pilarul-gruntuli datenianeba. 

maisis TveSi suraTi icvleba. mosulma naleqebma 
gamoiwvia adviladxsnadi marilebis qveda fenebSi gadaad-
gileba.  

ivnisis TveSi kvlav moxda marilebis amosvla nia-
dagis profilSi da maTi maqsimaluri raodenoba Sead-
genda 1.956%  60-80 sm siRrmeze. 

analizebze dayrdnobiT SeiZleba davaskvnaT, rom 
bunebrivi balaxis niadagebisTvis damaxasiaTebelia nia-
dagSi marilebis gadaadgileba da ganawileba. klimaturi 
da hidrogeologiuri faqtorebis pirobebSi profilis 
sxvadasxva nawilebSi xdeba morigeobiTi damlaSeba da gan-
mlaSeba. amave dros marilebis Semadgenloba ZiriTadad 
icvleba zeda naxevarmetriani niadagis profilSi. 

rogorc nax.4.1.7, 4.1.9-dan Cans anionebis mixedviT 
Cl-–is ionebis Sefardeba SO4

---Tan gacilebiT naklebia da 
bunebrivi balaxis qveS damlaSeba ekuTvnis sulfaturi 
tipis damlaSebas. am tipis niadagebSi damlaSeba gamowveu-
lia klimaturi faqtorebis gavleniT, gansakuTrebiT na-
leqebiT da aorTqlebiT, radgan am niadagebis damlaSeba 
ar eqvemdebareba adamianis sameurneo zemoqmedebas (damu-
Saveba, morwyva da sxv.).  

kaTionebis mixedviT damlaSebis xarisxi SeiZleba 
ganisazRvros rogorc tute-natriumiani, sadac Na+ da 
Ca++ ionebi aRematebian Mg++ ionebs. Na+ da Ca++ ionebi am 
niadagebSi arian Tanabari SefardebiT, magram maTi gav-
rceleba profilSi sxvadasxvanairia: profilis zeda pir-
vel metrSi Warboben Na+ kaTionebi, xolo profilis siR-
rmeSi meore metrSi Ca++ kaTionebi. 

Tu gavaanalizebT niadagis marilianobis profils, 
masSi advilad, saSualod da Zneladxsnadi marilebis gav-
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rcelebas aRmoCndeba, rom 0-120 sm-ze Na+ ionebi aRemate-
bian Ca++ ionebs, xolo qveda fenebSi piriqiT. radgan nat-
riumis sulfati (Na2SO4) ekuTvnis Zalian adviladxsnadi 
marilebis jgufs, xolo kalciumis sulfati (CaSO4) saSu-
alod xsnad marilebis jgufs. Sesabamisad, mimdinareobs 
adviladxsnadi marilebis aweva. Catarebuli analizis sa-
fuZvelze SeiZleba davaskvnaT, rom marilian niadagebSi 
(mag. bunebrivi balaxis qveS), morigeobiT monacvleobiT  
mimdinare damlaSebis da ganmlaSebis procesebis dros, 
Warbobs damlaSebis procesi, radganac bunebrivi niada-
gis gamorecxva ar warmoebs, rasac pirvel rigSi ganapiro-
bebs masivis bunebrivi aradrenireba. 

wnoris drenaJiani da udrenaJo nakveTebSi 
(nax.4.2.3, 4.2.4) marilebis damlaSeba-ganmlaSebis procese-
bis mimdinareobis analizi  gviCvenebs, rom maisis TveSi  
niadagi xasiaTdeba advilad xsnadi marilebis maRali Sem-
cvelobiT: niadagis qveda fenebSi 60-80 da 80-100 sm-ze 
mSrali naSTi aWarbebs 1%-s da Seadgens Sesabamisad 1,600-
1,800%-s. damlaSeba qloridul-sulfaturia, siRrmeSi ma-
Ti raodenoba izrdeba da Seadgens 0,179-1,019%-s. unda 
aRiniSnos, rom udrenaJo nakveTebze aRniSnuli ingredi-
entebi ufro metia drenaJianTan SedarebiT. udrenaJo 
nakveTze (nakveTi 6) mSrali naSTi izrdeba 40-60 sm-s siR-
rmidan da aRemateba 1%-s. natriumis Semcveloba orive 
nakveTze – rogorc drenaJian, ise udrenaJoze aRemateba 
kalciumis da magniumis raodenobas. rogorc Sedegebidan 
Cans, es niadagebi miekuTvnebian Zlier damlaSebuli nia-
dagebis jgufs. marilebidan yvelaze meti adgili ukavia 
natriumis sulfatebs da qloridebs (Na2SO4, NaCL) 
(nax.4.1.10-4.1.13) [75]. 

rogorc naxazebidan Cans, seqtembris Tvis mSrali 
naSTi drenaJiani nakveTebis zeda horizontebSi (0-40 sm) 
ekuTvnis sustad damlaSebul kategorias da Seadgens 
0,214-0,380%-s, 40-60 sm — 0,774%-s, e.i. saSualod damlaSe-
buls da 60-80 sm-dan 120-140 sm-mde Zlier da metad Zlier 
damlaSebul kategorias, rogorc gviCvenebs nidagis Wri-
lis 2 m-mde analizis Sedegebi. mSrali naSTis maqsimaluri 
raodenoba Seadgens 1,964%-s.  
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udrenaJo nakveTze mSrali naSTis raodenoba zeda 
fenidanve maRalia, e.i. damlaSebulia. amitom es niadagebi 
miekuTvnebian mlaSobebs. mSrali naSTis raodenoba siR-
rmeSi kidev ufro izrdeba da Seadgens 2,246%-s 80-100 sm 
siRrmeze. damlaSeba qloridul-sulfaturia. qloride-
bis, sulfatebis da natriumis Semcveloba maqsimaluria 
niadagis Rrma fenebSi.  

Tu SevadarebT maisisa da seqtembris Tveebis ana-
lizis Sedegebs, aRmoCndeba, rom seqtembris TveSi Cata-
rebuli analizebis SedegebiT es niadagebi xasiaTdebian 
advilad xsnadi marilebis gacilebiT maRali Semcvelo-
biT maisis TvesTan SedarebiT. es ganpirobebulia klima-
turi pirobebiT, rodesac wylis balansi uaryofiTi xde-
ba (izrdeba aorTqleba, klebulobs naleqebi) wyalSi da 
gruntSi izrdeba marilebis raodenoba. Zlieri aorTqle-
bisas, miTumetes aseTi cxeli zafxulis Semdeg gruntis 
wyals, romelic amosulia 2-2,2 m-mde adviladxsnadi  mari-
lebi amoaqvs niadagis zeda fenebSi da aq sxvadasxva raod-
enobiT agrovebs. amave dros udrenaJo nakveTze marile-
bis Semcveloba gacilebiT maRalia drenaJianTan Sedare-
biT, rac miuTiTebs drenaJis mniSvnelobis Sesaxeb. marTa-
lia drenaJian nakveTze gruntis wyali dgas kritikul 
doneze dabla, mgram SesaZlebelia drenaJebi gamosulia 
mwyobridan, amitom mainc xdeba zafxulis periodSi grun-
tis wylebis amosvla niadagis zeda horizontebSi, ris Se-
degadac drenaJian nakveTSi aRiniSneba marilebis Warbi 
Semcveloba.  seqtembris TveSi drenaJian nakveTze (80-100  
sm) mSrali naSTi aRwevs 1,832%-mde.  

dekembris Tvis monacemebis mixedviT #5 drenaJia-
ni nakveTis zeda 0-20 da 20-40 sm fenebi ekuTvnis daumla-
Sebeli niadagebis kategorias. mSrali naSTi meryeobs 
0.130-0.166%-s farglebSi, xolo 40-60-dan 80-100 sm-mde 
ekuTvnis saSualod damlaSebuls. mSrali naSTis maqsima-
luri raodenoba 80-100 sm siRrmeze Seadgens 0.960%-s. 
siRrmeSi anionebidan aRiniSneba  sulfatebis Warbi Sem-
cveloba (12.48 mg/eqv), xolo kaTionebidan natriumis — 
(5.31 mg/eqv). 

udrenaJo #6 nakveTze aRiniSneba drenaJian #5-
Tan SedarebiT advilad xsnadi marilebis maRali Semcve-
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loba. 80-100 sm-ze mSrali naSTi aWarbebs 1%-s da Seadgens 
1.080%-s. damlaSeba sulfaturia. natriumis Semcveloba 
orive nakveTze — rogorc drenaJian, ise udrenaJoze aRe-
mateba kalciumis da magniumis raodenobas. 

e.i. es niadagebi dekembris TveSi miekuTvnebian ze-
da fenebSi sustad damlaSebuls, qveda fenebSi saSualod 
damlaSebuls da 80-100 sm-ze Zlier damlaSebul niadage-
bis kategorias. 

rac Seexeba martis Tvis analizis Sedegebs, ro-
gorc drenaJiani, ise udrenaJo nakveTebi ekuTvnian daum-
laSebeli niadagebis kategorias. Cveni mosazrebiT ganpi-
robebulia atmosferuli naleqebiT, romlebic iwveven 
advilad xsnadi marilebis Carecxvas niadagis Rrma feneb-
Si. e.i. adgili aqvs ganmlaSebas. anionebidan gamoirCeva 
SO4

---is ionebi, xolo kaTionebidan Na+- is ionebis Sedare-
biT maRali Semcveloba.  

Tu davakvirdebiT mSrali naSTis Semcvelobas di-
namikaSi SevamCnevT, rom aRiniSneba drenaJian #5 nakveTze 
misi procentuli Semcvelobis zrda mSral periodSi 
(VI,IX) tenian periodTan (V,XII,III) SedarebiT. 

analogiuri suraTia udrenaJo nakveT #6-ze, sada 
aRiniSneba mSrali naSTis ufro maRali Semcveloba dre-
naJianTan SedarebiT. amave dros marilebis siRrmeSi ma-
teba iwyeba 20-40 sm siRrmidan. 

2013 wlis ivnisis da seqtembris TveebSi marilTa 
Semcveloba kvlav izrdeba zamTris TveebTan SedarebiT. 

kaTionebis da anionebis Semcveloba q.wnoris dre-
naJian #5 da udrenaJo #6  nakveTebze sulfatur-natriu-
miania da maqsimums aRwevs 80-120 sm siRrmeze. profilSi 
200 sm siRrmeze yvela kaTionis da anionis Semcveloba 
klebulobs. rac Seexeba Na+-is da Ca++-is ionebis Semcve-
lobas, isini gacilebiT aRematebian Mg++-is ionebis Semc-
velobas da am niadagebSi ganapirobeben Na+-is da Ca++-is 
sulfatebis raodenobas. amave dros niadagis profilis 
zeda horizontSi aRiniSneba Na+-is da Ca++-is ionebis Ta-
nabari raodenoba, xolo qveda horizontebSi Warbobs Na+-
is ionebi. 
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mdelos bicobebSi damlaSebis reJimi kapilarulad 
datenianebis tipisaa. e.i. wlis umetes dros niadagSi ad-
gili aqvs tenis aRmaval dinebas. amis gamo gvalvian da 
mSral periodSi niadaggruntis wylis uSualo aorTqle-
bas Tan sdevs niadagis zeda fenebSi marilebis dagroveba 
da damlaSebis procesis gaZliereba.  

mdelos bicobebSi niadagis fenebis intensiuri 
damlaSeba xdeba zafxulis gvalvebis dros (Warbobs wlis 
teniani periodi gamomlaSebis process). 

amrigad, advilad xsnadi marilebis reJimis sezo-
nur-wliur ciklSi moyvanili grafikebis safuZvelze Se-
iZleba ganvasxvavoT ori ZiriTadi periodi: 

• teniani (zamTarsa da gazafxulze), rodesac ni-
adagis profilSi daikvirveba xsnarebis daRmavali deni 
da mimdinareobs sezonuri ganmlaSeba (marilebis Semci-
reba) Cvens SemTxvevaSi maisi, dekemberi (2012 w.) da marti, 
dekemberi (2013 w.); 

• mSrali da cxeli (zafxuli da Semodgoma), ro-
desac niadagis profilSi daikvirveba xsnarebis aRmavali 
deni da mimdinareobs niadagis aqtiuri zeda fenebis se-
zonuri damlaSeba. Cvens SemTxvevaSi 2012 da 2013 wlis seq-
temberi, 2013 wlis ivnisi. 

 
 



 

 127 

4.3 damlaSebul da bicobian niadagebSi 

toqsikuri marilebis Semcveloba 

 
niadagis wylis gamonawurSi marilebis saerTo Sem-

cveloba (mSrali naSTis saxiT) da misi Tvisobrivi Sedge-
niloba safuZvlad udevs niadagis damlaSebis xarisxs. 

damlaSebuli niadagebi Txier, mkvriv an gacvliT 
fazebSi iseTi raodenobiT Seicaven advilad xsnad mari-
lebs (an maT ionebs), romlebic auareseben niadagis nayof-
ierebas da aferxeben sasoflo-sameurneo kulturebis 
zrda-ganviTarebas. “damlaSebuli niadagebis” mcnebaSi 
igulisxmeba, rogorc sakuTriv damlaSebuli, ise bicobi-
ani niadagebi, amasTan erTad, ara marto mlaSobebi da bi-
cobebi, aramed iseTi niadagebic, romlebic SedarebiT 
sustadaa damlaSebuli an dabicobebuli. 

v.kovda da v.egorovi [51] TavianT klasifikaciaSi 
gamoyofen damlaSebis 5 xarisxs da TiToeul maTganSi 
damlaSebis 8 tips (cxr. 4.3.1). 

v.CxikviSvili saqarTvelos niadagebis klasifika-
ciis SemTxvevaSi gamoyofs 6 xarisxs da TiToeul maTganSi 
damlaSebis 8 tips (Tavi 4.1) [43,52].  

amJamad arsebuli niadagebis diagnostikis da sak-
lasifikacio sqemis mixedviT, damlaSebuls ganekuTvneba 
iseTi niadagebi, romlebic Tavis profilSi 2 m siRrmemde 
Tundac erT fenaSi Seicaven kulturuli mcenarisaTvis 
mavne, advilad xsnad marilebs Semdegi raodenobiT: CL--
0,3 mg.eqv., SO4

-- (Na++Mg++)-1,7 mg.eqv., HCO3
- (Na++Mg++) – 1 

mg.eqv.100 g niadagSi [23]. 
damlaSebis xarisxis garda, ganasxvaveben agreTve 

damlaSebis tips. es ukanaskneli imis mixedviT ganisazRv-
reba, Tu romeli marili Warbobs damlaSebaSi, ZiriTadad 
ki — qloriduli da sulfaturi marilebis urTierTSe-
fardebiT.  

magaliTad, Tu SO4
--/CL- erTze metia, damlaSeba 

qlorid-sulfaturia; rodesac es Sefardeba erTs udris 
an erTze naklebia, maSin damlaSeba sulfatur-qloridu-
lia da Tu naxevarze naklebia, maSin ki damlaSeba qlori-
dulia. im SemTxvevaSi, rodesac niadagis profilSi es Se-
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fardeba sxvadasxvagvaria, saqme gvaqvs e.w. Sereul damla-
SebasTan. 

 
cxrili 4.3.1. niadagis klasifikacia damlaSebis  

xarisxisa da tipebis mixedviT 
 

 
 
niadagSi arsebuli marilebi SeiZleba daiyos or 

jgufad: mavne da uvnebel marilebad. 
mavne marilebi iseTi marilebia, romlebic amcire-

ben niadagis nayofierebas da didi raodenobiT dagrove-
bisas axdenen mis damlaSebas. am marilebs toqsikuri mari-
lebi ewodeba da isini iwveven niadagis gaWuWyianebas. ase-
Tebia: marilmJava da naxSirmJava natriumis marilebi 
NaCL, MgCL2, CaCL2, Na2CO3 da NaHCO3, gogirdmJava mari-
lebidan Na2SO4, MgSO4. natriumis da magniumis marilebis 
mcire raodenobac ki auaresebs niadagis fizikur Tvise-
bebs, xdis mas haer da wyalgaumtars, axdens niadagis gabi-
cobebas, anu gadayavs is bicobi niadagis kategoriaSi.  

yvela toqsikuri marili wyalSi advilad da didi 
raodenobiT ixsneba, magaliTad, natriumis qloridi-NaCl 
300 g-ze meti ixsneba 1 l wyalSi. CaCl2 da MgCl2 kidev ufro 
metad xsnadia (cxr. 1.4.2.1). uvnebeli marilebi wyalSi mci-
red ixsneba — 0,01 - 5 g/l. 

marilebis toqsikuroba anu maTi momwamvleli ro-
li damokidebulia maT xsnadobaze. gansakuTrebulad un-
da aRiniSnos maTi antagonisturi moqmedeba, roca erTi 
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marilis toqsikurobas amcirebs meore marilis arseboba 
niadagSi. magaliTad, kalciumi amcirebs magniumis mom-
wamvlel rols, xolo sulfatebis raodenobis zrda amci-
rebs qloridebis mavne moqmedebas. amis gamo marilebis 
toqsikuroba sxvadasxvaa niadagis xsnarSi maTi erTad da 
cal-calke arsebobis dros. 

marilebi toqsikurobis xarisxis mixedviT daRma-
vali maCveneblebiT SeiZleba Semdegnairad iqnes ganlage-
buli: Na2CO3, NaHCO3, NaCL, NaNO3, CaCL2, Na2SO4, MgCL2 da 
MgSO4.  

dadgenilia, rom marilebis anionebs Soris yvelaze 
momwamvlelia CO3

-2, anu naxSirmJava sodis marilis radi-
kali, xolo kaTionebs Soris natriumis tute metali. imis 
mixedviT, Tu romeli simJavis radikalTanaa SeerTebuli 
tute da tute miwaTa metalebi, maTi toqsikurobac sxva-
dasxvanairia. garda amisa, advilad xsnadi marilebis toq-
sikuroba damokidebulia TviT niadagis Sedgenilobaze, 
mis fizikur Tvisebebze, tenianobis xarisxze da agroteq-
nikis saerTo fonze. 

magaliTad, ramdenadac kargia niadagis fizikur-
qimiuri da wyalmarTvi Tvisebebi, myari da optimaluria 
masSi tenis maragi da mdidaria is organuli nawiliT da 
sakvebi elementebiT, imdenad naklebia aRniSnuli marile-
bis toqsikuri moqmedeba mcenaris zrda-ganviTarebaze. 

advilad xsnadi marilebi moZravia da maTi moZrao-
ba damokidebulia niadagSi tenis aRmaval da daRmaval 
moZraobaze. niadagi rodesac gvalvis Sedegad Sreba, Rrma 
fenebidan mis zedapirze kapilarulad Jonavs teni, ro-
melsac Tan amoaqvs gaxsnili marilebi. tenis aorTqlebis 
Sedegad marilebi grovdeba niadagis zedapirze an mis ze-
da fenebSi, rac iwvevs mis damlaSebas da sasoflo-sameur-
neo mcenareebis zrda-ganviTarebis Seferxebas. damlaSe-
bis uaryofiTi gavlena iwyeba marilebis 0,1-0,2% dagro-
vebis Semdeg. niadagis 20-25 sm sisqis saxnavi fena erT ha 
farTobze daaxloebiT 2500-3000 t-as iwonis. aqedan 1 ha-
ze 0,2% marilebi 5-6 t-as Seadgens. maSasadame 5-6 t mari-
lebis Semcveloba 1 ha-ze miwis saxnav fenaSi sagrZnob 
damlaSebas iwvevs, gansakuTrebiT gvalvebis dros. 0,4-
0,5% damlaSebidan iwyeba marilebis uaryofiTi gavlenis 
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aSkara gamovlineba, xolo 1% damlaSeba xSirad naTesis 
mTlian daRupvasac iwvevs [55].  

marilebis Sedgenilobis mixedviT damlaSebuli ni-
adagebi Seicavs sami kaTionis (Na+, Ca+2 da Mg+2) da oTxi 
anionis (CL-, SO4

-2, CO3
-2, HCO3

-) marilebs - NaCL, Na2SO4, 
Na2CO3, NaHCO3, CaCL2, CaSO4, CaCO3, Ca(HCO3)2, MgCL2, 
MgSO4, MgCO3, Mg(HCO3)2. 

mcenaris zrda-ganviTarebaze garkveuli marilebi, 
kerZod naxazze xazs zemoT ganlagebulni zemoqmedebas 
ar axdenen, xolo danarCeni (naxazze xazs qvemoT myofni)  
toqsikurad moqmedeben [46]. 

 

Na2CO3                   MgCO3                CaCO3 

NaHCO3                 MgCL2                 Ca(HCO3)2 

 NaCL                     MgSO4                 CaSO4 

Na2SO4                                                CaCL2 

 
amitom niadagis damlaSebis mizezs warmoadgens 

swored toqsikuri marilebi, romelTa Soris yvelaze ma-
Rali toqsikuroba sodas axasiaTebs, xolo yvelaze nak-
lebi sulfates, maT Soris gardamavali adgili ukavia 
qloridebs. gamorkveulia, rom sodis SesaZlebeli maqsi-
maluri raodenoba niadagSi, romelsac kulturuli mce-
nare gauZlebs 0,003%-s ar aRemateba. ufro nakleb toqsi-
kuria gogirdmJava natriumi-Na2SO4. gogirdmJava kalciu-
mi-CaSO4 — uvnebelia, magram niadagSi is warmoadgens sxva 
marilebis Tanmxlebs, amitom misi didi Semcveloba maCve-
nebelia niadagis dabali nayofierebis.  
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sxvadasxva mcenares marilTa toqsikuri moqmede-
bisadmi sxvadasxva gamZleobis unari aqvs. saSualod qlo-
risa da gogirdmJavas marilebis uaryofiTi moqmedeba 
kulturul mcenareze iwyeba Q>0,1% Semcvelobis dros 
da am marilebis Q>0,5% pirobebSi kulturul mcenareTa 
didi nawili ukve wyvets ganviTarebas.  

sasoflo-sameurneo kulturebis marilgamZleo-
bis unaris codnas damlaSebuli niadagebis aTvisebisa da 
miwaTmoqmedebis warmoebisaTvis didi mniSvneloba aqvs. 
yvelaze meti marilgamZleoba axasiaTebs halofitebs. 
cxr.4.3.2-Si moyvanilia kulturaTa marilgamZleobis mo-
nacemebi. 

niadagis damlaSebis dasawyisad pirobiTad xsnadi 
marilebis (mSrali naSTi) 0,3% iTvleba. bicobebSi ki — mi-
si raodenoba 3-5%-s, xolo zog SemTxvevaSi aTeul (20-50) 
%-s udris. 

rogorc cnobilia, damlaSebuli niadagebi xasiaT-
debian dabali bunebrivi nayofierebiT. niadagis xsnarSi 
advilad xsnadi marilebis maRali koncentracia mkveT-
rad arRvevs mcenaris momaragebas wyliT, rasac mivyavarT 
maTi daRupvisaken. kulturul mcenareebs damlaSebul 
niadagebze erRvevaT nivTierebaTa cvla da mineraluri 
kvebis reJimi, ferxdeba ganviTareba, gansakuTrebiT saw-
yis fazaSi, sustdeba fotosinTezi, ris Sedegadac, mcir-
deba mosavlianoba da misi xarisxi (cxr. 4.3.3).  rogorc uk-
ve aRvniSneT marilTa toqsikurobis xarisxi ganisazRvre-
ba maTi SedgenilobiT da xsnadobiT. rac ufro advilad 
aRweven marilebi mcenareSi, miT ufro Sxamianebi arian 
isini. Sxamianobis zRvari izrdeba sulfatebidan sodian 
damlaSebamde. 
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cxrili 4.3.2 sxvadasxva sasoflo-sameurneo  
kulturebis marilgamZleoba [46] 

 

jgufi kultura 

umciresi marilgamZleobis 
mcenareebi (niadagis wyliT 
gamonawuris mSrali naSTi 
ar unda aRematebodes 0,1-
0,4%-s) 

Svria, brinji, barda, lobio, mze-
sumzira, simindi, kartofili, 
kitri, boloki, stafilo, niori 
da sxv.;  
balaxebidan — ionja, samyura, es-
parceti da sxv.; 
merqnianebidan — vazi, atami, gar-
gari, nuSi, qliavi, vaSli, limoni, 
forToxali da sxv. 

saSualo marilgamZle mcen-
areebi (niadagis wyliT ga-
monawuris mSrali naSTi ar 
unda aRematebodes 0,4- 
0,6%-s) 

gazafxulis xorbali, qeri, Se-
modgomis Wvavi, fetvi, pamidori, 
xaxvi, bamba da sxv.; 
balaxebidan — kapueta, koindari 
da sxv.; 
merqnianebidan — msxali, TuTa, 
leRvi, aluCa da sxv. 

marilgamZle mcenareebi 
(niadagis wyliT gamonawur-
is mSrali naSTi ar unda 
aRematebodes 0,6-1,0%-s) 

qeri (zogierTi jiSi), Saqris War-
xali, sazamTro, gogra, badrija-
ni, bamba da sxv.; 
balaxebidan — ionja, koindari da 
sxv.; 
merqnianebidan — alvisxe, browe-
uli, qacvi da sxv. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 133 

cxrili 4.3.3 niadagis damlaSebis xarisxi da 
 sasoflo-sameurneo kulturebis mdgomareoba [51] 

 
 

niadagis damlaSebis xarisxi 
 

saSualod marilgamZle 
mcenaris mdgomareoba 

praqtikulad daumlaSebeli (an 
sustad damlaSebuli) 

kargi zrda da ganviTareba 
(mcenareTa gamovardna ar 
aris, mosavlianoba norma-
luri) 

sustad damlaSebuli 
susti daTrgunva (mcenare-
Ta gamovardna da mosavli-
anobis kleba 10-20%-iT) 

saSualod damlaSebuli 

saSualod daTrgunva (mce-
nareTa gamovardna da mo-
savlianobis kleba 20-50%-
iT) 

Zlier damlaSebuli 
Zlieri daTrgunva (mcena-
reTa gamovardna da mosav-
lianobis kleba 50-80%-iT) 

mlaSobebi 
gadarCebian calkeuli 
mcenareebi (mosavlianoba 
praqtikulad ar aris) 

 
cxrilebSi mocemulia 09.2012 wlis (4.3.4-4.3.6)  da  

09.2013 wlis (cxr.4.3.7-4.3.9) Zveli anagis balaxis niadage-
bisa da  wnoris drenaJiani da udrenaJo niadagebis wyliT 
gamonawuris analizis Sedegebi. aseve saorientacio ara-
toqsikuri [Ca(HCO3)2 da CaSO4] da toqsikuri marilebis 
(Na2CO3, NaHCO3,  Mg(HCO3)2, Na2SO4, NaCL, MgCL2,  MgSO4)-is 
Semcveloba. 
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cxrili 4.3.4 Zveli anagis niadagebis wyliT  
gamonawuris analizis Sedegebi (09.2012 w.) 

 
 
 

cxrili 4.3.5 wnoris niadagebis wyliT gamonawuris ana-
zis Sedegebi (09.2012 w.)  
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cxrili 4.3.6 wnoris niadagebis wyliT gamonawuris ana-
lizis Sedegebi (09.2012 w.) 

 
 

cxrili 4.3.7 Zveli anagis niadagebis wyliT  
gamonawuris analizis Sedegebi (09.2013 w.) 
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cxrili 4.3.8  wnoris niadagebis wyliT gamonawuris ana-
lizis Sedegebi (09.2013 w.) 

 

 
 

cxrili 4.3.9 wnoris niadagebis wyliT gamonawuris  
analizis Sedegebi (09.2013 w.) 
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rogorc cxr. 4.3.4-4.3.6 Cans Zveli anagis balaxis nia-
dagebSi orive aratoqsikuri marilis raodenoba profilSi 
siRrmis zrdasTan erTad umniSvnelod izrdeba. 

Cveulebriv klimaturi faqtorebis (atmosferuli 
naleqebi, temperatura) gavlena niadagis aqtiuri fenis ma-
rilSemcvelobis cvalebadobaze gamoixateba atmosferu-
li naleqebis pirdapiri zemoqmedebiT damlaSebuli niada-
gebis zedapirze, ris Sedegadac xdeba wyalSi xsnadi mari-
lebis daweva niadagis qveda fenebSi wylis daRmavali de-
niT da iq maTi akumulacia [76]. agreTve xdeba maTi sruli an 
nawilobrivi gamorecxva filtraciul-drenaJul wyleb-
Tan erTad. magram ise rogorc tenianobis bunebriv piro-
bebSi (Zveli anaga-balaxi), e.i adamianis sameurneo zemoqme-
debis gareSe xelSemwyobi garemoebebis mimdinareobisas 
(niadagis tenianobis momateba, temperaturis momatebisa 
da haeris tenianobis daklebis erToblioba da sxva) SeiZ-
leba daiwyos sawinaaRmdego procesi, wyalSi xsnadi mari-
lebis amoweva zeda horizontebSi niadagis zedapiridan 
tenis aorTqlebis gaZlierebisas. gansakuTrebiT es pro-
cesebi SeimCneva 60-80 sm siRrmeze, sadac maTi raodenoba 
profilSi TandaTan mcirdeba. swored aseT mdgomareobas 
aqvs adgili balaxis niadagSi, sadac toqsikuri marilebi 
amosulia zeda fenebSi da sadac damlaSebis procesi sWar-
bobs ganmlaSebis process (nax.4.3.1). am procesebis xel-
Semwyobi faqtoria agreTve is, rom am niadagebis marilebis 
bunebrivi Carecxva ar warmoebs, rasac pirvel rigSi xels 
uwyobs masivis bunebrivi aradrenireba.  

rogorc cxrilebidan Cans,  toqsikur marilebidan 
aRiniSneba ZiriTadad Na2SO4, NaCL, MgCL2,  MgSO4-is arse-
boba;  Na2CO3, NaHCO3,  Mg(HCO3)2  - ar aRmoCndnen. aratoq-
sikuri marilebidan dafiqsirda - Ca(HCO3)2 da CaSO4. toq-
sikuri marilebidan yvelaze toqsikuria NaCL, romlis 
mcire dozac ki (>0,1%) ukve saSiSia mcenarisaTvis. 

rogorc miRebuli Sedegebidan Cans, TiTqmis yvela 
sakvlev nakveTSi toqsikuri marilebidan prioritetulia 
Na2SO4-is arseboba, radgan damlaSeba sulfaturi tipisaa, 
xolo NaCL da MgSO4 sididis mixedviT enacvleba erTma-
neTs. aRsaniSnavia, rom sulfatebis raodenobis zrda am-
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cirebs qloridebis mavne moqmedebas. amave dros gasaTva-
liswinebelia is faqtic, rom Na2SO4 da MgSO4 yvelaze bo-
lo adgilzea marilTa toqsikurobis xarisxis rigSi. am-
denad, isini SedarebiT naklebtoqsikurebi arian. xolo 
yvelaze toqsikuri marilebia Na2CO3 da NaHCO3, romle-
bic am niadagebSi ar aRmoCndnen. NaCL ki naklebi raode-
nobiTaa Na2SO4 da MgSO4-Tan SedarebiT. 

wnoris drenaJian da udrenaJo nakveTebze  toqsi-
kuri marilebis Semcveloba zeda fenebidanve SeimCneva, 
100 sm-is qvemoT toqsikuri marilebis Semcveloba izrde-
ba da maqsimums aRwevs daaxloebiT 120 sm siRrmemde. rac 
iZleva imis saSualebas, rom am niadagebze miuxedavad ma-
Ti bicobianobisa da damlaSebisa SesaZlebelia marcvlo-
vani kulturebis moyvana, vinaidan maT aqvT funja fesvebi 
da isini niadagSi Rrmad ar vrceldebian da ver amoaqvT 
toqsikuri marilebi niadagis qveda fenebidan. niadagebze 
sadac xdeba sasoflo-sameurneo kulturebis Tesva mari-
lebi Carecxilia profilis qveda horizontebSi, e.i. gan-
mlaSeba metia damlaSebaze (nax. 4.3.2 da 4.3.3).   

 

 
 

naxazi  4.3.1 Zveli anaga, balaxi-toqsikuri marilebis 
Semcveloba, 09.2012w. 
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naxazi  4.3.2  wnori, udrenaJo-toqsikuri marilebi, 
09.2013w. 

 
 

       
 

naxazi  4.3.3  wnori, drenaJiani-toqsikuri marilebi, 
09.2013w. 
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4.4 bunebrivi ceolitebis (klinoptiloliTis)  

gamoyeneba soflis meurneobaSi 

 
ceolitebis kristalebs SeswevT dehidratirebis 

unari kristaluri struqturis daurRvevlad. aseve cno-
bilia bunebrivi ceolitebis unikaluri adsorbciuli, 
iongacvliTi Tvisebebi. swored ceolitebis unikaluri 
Tvisebebi gansazRvravs maTi gamoyenebis farTo diapa-
zons. msoflioSi bunebrivi ceolitebis mopoveba Sead-
gens 30 milion tonas weliwadSi da igi izrdeba yovelwli-
urad 20-25%-iT. bunebrivi ceoliTebis mopovebis mzardi 
dinamika ganpirobebulia misi TvisebebiT da dabali TviT-
RirebulebiT [77,78]. 

bunebrivma ceolitebma farTo gamoyeneba moipova 
soflis meurneobaSi. gansakuTrebiT aRsaniSnavia maTi ga-
moyenebis efeqturoba gamofitul, aranayofier niadageb-
Si [79]. ceoliTebisa da mineraluri sasuqebis erToblivi 
Setana niadagebSi iwvevs ceoliTebSi mineralebis akumu-
lirebas da Semdgom mis TandaTanobiT moxmarebas. umj-
obesdeba niadagis tenianoba da haerSeRwevadoba. buneb-
rivi ceoliTebisa da mineraluri sasuqebis erToblivi 
Setana iwvevs niadagis gamdidrebas mikroorganizmebiT da 
mikroelementebiT, romelTa Soris aris atmosferuli 
azotis fiqsatorebi [80]. dadgenilia, rom sxvadasxva mce-
nare gansxvavebulad reagirebs garkveuli ceoliTis ze-
moqmedebaze da piriqiT, sxvadasxva ceoliTi gansxvavebu-
lad zemoqmedebs mcenareuli kulturis mosavlianobaze 
[81]. 

Catarda klinoptiloliTis Tvisebis Seswavla, ro-
gorc tenis maregulirebeli saSualebis, risTvisac Ser-
Ceuli iyo urwyavi nakveTi sof. Zveli anagis eqsperimen-
tuli bazis teritoriidan 200 m-Si da qvemo alaznis sar-
wyavi arxis marjvena napirze, sadac daiTesa simindis kul-
tura (nax.4.1.1-ze wertili 4). 

kvlevebisaTvis gamoyenebuli iqna saqarTveloSi 
yvelaze gavrcelebuli TeZamis klinoptiloliTi [82], 
romlis sabado mdebareobs zemo xandakSi, iqvea kerZo sa-
warmo, sadac xdeba misi dafqva da realizacia. klinopti-
loliTi aris bunebrivi, iafi resursi, igi ar axdens mavne 
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ekologiur datvirTvas, anu ar iwvevs dabinZurebas. kli-
noptiloliTs aqvs unari daakavos teni Tavis kristalur 
meserSi (forebSi), ramac SeiZleba mniSvnelovani gavlena 
moaxdinos niadagis wylis reJimis regulaciaze. klinop-
tiloliTis niadagSi Setanisas xdeba wylis dakavebis una-
rianobis mniSvnelovani mateba. es Tviseba gansakuTrebiT 
aqtualuria urwyav niadagebSi, rodesac ceoliTi agro-
vebs tens da Semdeg gascems mas mcenarisaTvis saWiro pe-
riodSi. es SesaZlebels xdis aRmofxvras sasoflo-same-
urneo kulturebis tenis deficiti, rac uxvi mosavlis 
miRebis sawindaria. 

Tesvis win niadagSi Setanil iqna klinoptiloliTi 
2-4 mm diametris zomis granulebis saxiT 10 t/ha-ze gaan-
gariSebiT. niadagis saerTo tenianobis gansazRvrisaTvis 
kvartalSi erTxel tardeba niadagis nimuSebis aReba 0-20, 
20-40 da 40-60 sm siRrmeebze. saanalizo niadagis nimuSebis 
aReba xdeba savele pirobebSi sacdeli da sakontrolo 
nakveTebidan. aRebuli niadagis nimuSebi laboratoriaSi 
1050C-ze gamoSrobis Semdeg miiyvaneba mudmiv wonamde. te-
nianoba iangariSeba wonaTa sxvaobiT [72]. 

niadagis saerTo tenianobis Sedegebi asaxulia 
nax.4.4.1, 4.4.2 rogorc naxazebidan Cans, cxel periodSi te-
nianoba niadagis profilSi yovelTvis maRalia qveda fe-
nebSi, sadac ufro metad igrZnoba gruntis wylis gavle-
na. maisis TveSi aRebul nimuSebSi niadagis tenianoba zeda 
0-20 sm fenaSi Seadgens 13,95%-s, xolo siRrmeSi 40-60 sm-
ze — 17,81%-s. seqtembris TveSi sacdel nakveTze aRebul 
nimuSebSi niadagis tenianoba icvleba 12,75 — 16,81, xolo 
sakontrolo nakveTze 10,25 — 14,65%-is farglebSi. seq-
tembris Tvis niadagis tenianoba naklebia maisis Tvis te-
nianobaze. es ganpirobebulia cxeli zafxuliT, rodesac 
tenis aorTqleba niadagidan intensiurad mimdinareobs. 
mTeli es procesi iwyeba april-maisidan da grZeldeba 
zafxulis ganmavlobaSi, romlis drosac tenianoba kidev 
ufro mcirdeba. seqtembris dasawyisSi niadagis tenianoba 
kvlav minimaluria maRali temperaturis gamo [83]. 

zamTris TveebSi suraTi icvleba. niadagis tenia-
noba maqsimaluria zeda fenebSi da SedarebiT naklebia 
qveda fenebSi, rac ganpirobebulia mosuli atmosferuli 



 

 142 

naleqebiT, romlebic iwveven niadagis zeda fenebis date-
nianebas. dekembris TveSi 0-20 sm siRrmeze tenianoba sac-
del nakveTze Seadgens 15,1%-s, xolo 40-60 sm-ze — 10.3%-s. 
sakontrolo nakveTze zeda fenaSi tenianoba 12.8%-ia, xo-
lo 40-60 sm-ze 10.2%. 

martis Tvec iyo naleqiani, amitom martis Tvis ni-
muSebSic dafiqsirda analogiuri mdgomareoba. orive 
nakveTze, rogorc sacdel, ise sakontroloze zeda 0-20 
sm-ian fenaSi tenianoba maRalia da Seadgens Sesabamisad 
22.50-18.08%-s, xolo siRrmeSi 40-60 sm-ze misi raodenoba 
klebulobs 20.74-13.96%-mde. 

rogorc nax.4.4.1, 4.4.2-dan Cans, tenianoba ivnisis 
TveSi niadagis 0-20 sm-an zeda fenaSi umniSvnelod maRa-
lia qveda 40-60 sm-ian fenasTan SedarebiT. Cveni mosazre-
biT es ganpirobebulia ivnisis dasawyisSi arsebuli wvimi-
ani amindebiT. aRsaniSnavia, rom maisi-ivnisis Tveebis te-
nianoba sididis mixedviT erTmaneTTan axlosaa. sacdeli 
nakveTis 0-20 sm-ian fenaSi tenianoba tolia 15,14%-is, xo-
lo sakontrolo variantze - 9,38%. qveda fenebSi tenia-
noba mcirdeba, Sesabamisad 14,11 da 8,2%. vinaidan ivnisis 
Tve dasawyisSi iyo wvimiani, amitom zamTris Tveebis msgav-
sad, tenianoba zeda fenebSi maRalia umniSvnelod, qvedas-
Tan SedarebiT. maSasadame, klinoptiloliTi xels uwyobs 
tenis dagrovebas. 

nax.4.4.3-dan Cans, rom seqtembris TveSi  niadagis 
tenianobis mdgomareoba icvleba. zeda fenebSi tenianoba 
naklebia, xolo siRrmeSi misi raodenoba matulobs da Se-
adgens 16,25-17,75%-s. aRsaniSnavia, rom  sacdel  nakveTSi 
tenianoba maRalia, vidre sakontroloSi (15,35-16,65%). 
xolo dekembris TveSi wvimisa da Tovlis gavleniT tenia-
noba maRalia niadagis zeda fenebSi da Seadgens 25,43% 
sacdel nakveTSi. misi Semcveloba iklebs siRrmeSi - 
19,20%-mde.  analogiuri suraTia sakontrolo varian-
tzec [84]. 
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naxazi 4.4.1 Zveli anagis sacdeli nakveTis niadagis  
saerTo tenianoba 

 

 
 

naxazi 4.4.2 Zveli anagis sakontrolo nakveTis niadagis 
saerTo tenianoba 
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naxazi 4.4.3 Zveli anagis sacdeli (klinoptiloliTiT) 
da sakontrolo (klinoptiloliTis gareSe) nakveTebze 

niadagis saerTo tenianoba, 2012-2013 ww. 
 

aqedan gamomdinare Tu SevadarebT erTmaneTs sac-
del da sakontrolo variantebs, yvela TveSi aRiniSneba 
erTidaigive suraTi, kerZod, sacdel, klinoptiloliTi-
an nakveTSi tenianoba yvela fenaSi metia sakontrolo va-
riantTan SedarebiT, sadac klinoptiloliTi ar aris Se-
tanili. es imis maCvenebelia, rom klinoptiloliTi xels 
uwyobs tenis dagrovebas da niadagis gagrilebas. 

aRsaniSnavia is faqti, rom klinoptiloliTis 
efeqti grZeldeba Setanidan meore welsac. 
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Tavi 5.   alaznis velis sarwyavi,  

koleqtorul-drenaJuli da gruntis wylebis  

qimiuri Sedgeniloba 

 
alaznis velis meliorirebuli miwebis pirobebSi 

gruntisa da drenaJuli wylebis qimiuri Sedgenilobis 
daxasiaTebas aqvs didi praqtikuli mniSvneloba swori 
efeqturi-CarecxviTi an sarwyavi reJimis damuSavebisa da 
meliorirebuli masivebis swori miwaTsargeblobisaTvis. 
amave dros mniSvnelovania sarwyavi wylis xarisxis sar-
wyavad vargisianobis Sefaseba, raTa Tavidan aviciloT ni-
adagis meoradi damlaSeba. 

koleqtorul-drenaJuli sarwyavi wylebi SeiZleba 
gamoyenebul iqnes rogorc damatebiTi morwyvis wyaro 
Tu maT  kargi ekologiuri xarisxi gaaCniaT. maRali mine-
ralizaciis SemTxvevaSi, isini SeiZleba gaxdnen bunebrivi 
wylebis dabinZurebis wyaro. aqedan gamomdinare koleq-
torul-drenaJuli wylebis qimiuri Sedgenilobis formi-
rebis procesebis Seswavlas aqvs didi gamoyenebiTi mniS-
vneloba.  

qvemo alaznis sarwyavi sistema ganTavsebulia 
alaznis velis marjvena sanapiroze, sadac Cveni kvlevis 
obieqtia. 1970-ian wlebSi alaznis velis 35 aTasi heqtari 
teritoriis morwyva xorcieldeboda qvemo alaznis ma-
gistraluri arxis saSualebiT, romlis wylis xarjic sa-
Tave nagebobebTan Seadgenda 18 m3/wm, xolo md.alazanSi 
vardnisas 3 m3/wm-Si [47,85].  

wyali magistraluri arxidan mindvrebze miewode-
boda 46 gamanawileblis saSualebiT, xolo Camdinare 
wylebi ikribeboda 50 wvrili da msxvili koleqtorebiT. 
ukan dabrunebuli wylebi wvrili koleqtorebidan xvde-
bodnen ufro msxvilSi, iqidan ki  md.alazanSi. koleqto-
ruli qseli md.alazanSi uSvebda daaxloebiT 4-7 m3/wm-Si 
Camdinare wylebs [47,85]. 

garda amisa siRnaRis raionSi wnoris mecxoveleo-
bis kompleqsis teritoriaze 1980-iani wlebis dasawyisSi 
ganxorcielda daxuruli koleqtorul-drenaJuli qse-
lis mSenebloba 10000 ha-ze. wnoris mimdebare farTobebze 
sof. vaqirSi, tibaanSi, juRaanSi da Zvel anagaSi aseve gan-
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xorcielda koleqtorul-drenaJuli qselis mSenebloba 
5000 ha-ze, sul 15000 ha-ze. 

Seqmnili iyo niadagebis damlaSebis rukebi da Ca-
tarebuli iyo kapitaluri Carecxvebi Zlier da saSualod 
damlaSebul niadagebze 8-12 aTasi m3/ha-ze normiT [71]. 

wnoris yofili mecxoveleobis kompleqsSi da mim-
debare farTobebze arsebuli sacdeli nakveTis statis-
tikuri monacemebis rekomendaciebiT drenaJTa Soris man-
Zili Seadgens 215 metrs, siRrmiT 3-3.5 metrs. gruntis 
wylebi am teritoriaze mdebareobs 1-5 metr siRrmemde. 

aRsaniSnavia, rom bolo 20 wlis manZilze arsebuli 
zogierTi koleqtorul-drenaJuli sistema gamovida 
mwyobridan, moiSala Sida sameurneo qseli, ris Sedegadac 
Sewyda marilebis Carecxva-gamotana sasoflo-sameurneo 
savargulebidan da mniSvnelovnad gauaresda niadagis xa-
risxi.  

amJamad arsebuli sairigacio sistemebis mdgomare-
oba Tanamedrove teqnikur moTxovnebs ar Seesabameba. ma-
Ti umravlesobis margi qmedebis koeficienti 0,4-0,6-s ar 
aRemateba. gasuli saukunis 90-iani wlebis cnobili mov-
lenebis Semdeg, mniSvnelovnad Semcirda/gauqmda sarwya-
vi sistemebis qseli da Sesabamisad, sarwyavi farTobebi. 
mTeli qveynis masStabiT dawyebuli sistemis reabilita-
ciis miuxedavad, amJamad, zemo alaznis sarwyavi sistema 
moicavs 22 464 ha farTobs, roca 90-ian wlebSi irwyveboda 
44 300 ha, xolo qvemo alaznis sistema dResdReobiT moi-
cavs 20 071 ha farTobs, roca 90-ian wlebSi irwyveboda 
34426 ha [86]. 

md.alaznis auzSi 3 moqmedi sairigacio sistemaa: 
zemo alaznis, naurdalis da qvemo alaznis. 

md. alaznis sarwyavi arxebis funqcionirebisas 
wylis filtraciis Sedegad xdeba mimdinare teritorie-
bis daWaobeba da damlaSeba. droTa ganmavlobaSi es iwvevs 
didi teritoriebis ganadgurebas da maT sasoflo-same-
urneo miwebidan amoRebas. 

koleqtorul-drenaJuli da gruntis wylebis qimi-
uri Sedgeniloba formirdeba mTeli rigi faqtorebis ze-
moqmedebiT, iseTi rogoricaa: adgilis reliefi, klima-
turi pirobebi (pirvel rigSi atmosferuli naleqebi, hae-
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ris temperatura, niadagis zedapiridan aorTqleba). am 
procesze gansakuTrebul zegavlenas axdens ori urTi-
erTdakavSirebuli da urTierTmomqmedi faqtori _ sar-
wyavi wylis mineralizacia da sarwyavi teritoriis niada-
gebis qimiuri Sedgeniloba. aRsaniSnavia is faqtic, rom 
gruntis wylis donem kritikul siRrmeze (1-5 m) dabla un-
da daiwios da irigaciul wyalTan erTad drenaJis saSua-
lebiT gamovides mindvridan. winaaRmdeg SemTxvevaSi es 
mariliani wyali kapilarulad isev maRla aiwevs da nia-
dags xelaxla daamlaSebs, anu adgili eqneba niadagis meo-
rad damlaSebas [46]. 

cnobilia, ron atmosferuli naleqebi iwveven ze-
dapiruli wylebis mineralizaciisa da Sedgenilobis 
mniSvnelovan cvlilebebs. Tumca mSral raionebSi maTi 
gavlena ramdenadme Sesustebulia, gansakuTrebiT koleq-
torul-drenaJuli wylebisaTvis, Tu ar CavTvliT niaR-
vruli xasiaTis naleqebs. amitom, rom ganvsazRvroT at-
mosferuli naleqebis roli koleqtorul-drenaJuli 
wylebis qimiuri Sedgenilobis formirebaSi, mxedveloba-
Si unda miviRoT maqsimaluri an efeqturi naleqebis qimi-
uri Sedgeniloba, es ganpirobebulia imiT, rom naleqebi, 
romlebic modian mcire raodenobiT da amave dros Zlier 
orTqldebian, Cveulebriv ar warmoqmnian zedapirul Ca-
monadens da ar axdenen wylebis qimiur Sedgenilobaze Ta-
vianT gavlenas. 

koleqtorul-drenaJuli wylebis da niadagebis qi-
miur Sedgenilobaze ufro mniSvnelovan gavlenas axdens 
aorTqleba. aorTqlebis procesis Sedegad xdeba maTSi ma-
rilebis koncentracia. 

cxr. 5.1-Si mocemulia qvemo alaznis sarwyavi ar-
xis, koleqtorul-drenaJuli da gruntis wylebis 
(nax.4.1.1) adgilze mobiluri ionometris saSualebiT gan-
sazRvruli fizikur-qimiuri maCveneblebi: pH, tempera-
tura da mineralizacia. 
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cxrili 5.1 qvemo alaznis sarwyavi arxis, koleqtorul-
drenaJuli da gruntis wylebis fizikur-qimiuri 

analizis Sedegebi 
maCveneblebi 

# 
nimuSis 

aRebis ad-
gili Tve pH t°C mineralizacia, g/l 

1 2 3 4 5 6 
05.2012 8.74 18.5 0,240 
09.2012 8.50 20.0 0,287 

06.2013 8,74 20,0 0,246 1 
 

qvemo alaz-
nis sarwyavi 
arxi-Zveli 
anaga eqspe-
rimenltu-
li bazis 
qvemoT 

09.2013 8,62 18,0 0,231 

05.2012 8.50 18.0 0,247 
09.2012 8.40 20.0 0,278 
06.2013 8,80 21,0 0,306 

2 

qvemo alaz-
nis sarwyavi 
arxi-wnor-
Tan 09.2013 8,71 18,5 0,350 

05.2012 7.90 18.0 4,850 
09.2012 8.20 20.5 4,849 
12.2012 7.95 7.2 3,126 
03.2013 7.50 11.5 2,250 
06.2013 7,60 20,0 3,800 
09.2013 7,70 21,0 4,000 

3 

koleqto-
rul-drena-

Juli wya-
li-Zv.anaga 

#3 nakv. qve-
moT 

12.2013 7,65 4,6 3,500 
05.2012 7.60 18.5 2,411 
09.2012 8.00 20.5 7,526 

Zv.anaga ko-
leqtori K 
-36 qumba-

Tis koleq-
torSi CaS-

vebamde 

12.2012 8.00 8.7 2,000 

03.2013 7.90 9.2 1,945 
06.2013 7,70 19,5 3,501 
09.2013 7,50 19,0 3,750 

4 

 

12.2013 7,55 4,8 2,300 
05.2012 8.20 19.0 0,986 

09.2012 8.50 20.0 1,051 
12.2012 8.20 9.5 0,676 
03.2013 8.00 10.0 0,536 

06.2013 7,95 19,6 0,990 

09.2013 8,00 20,0 1,001 

5 

koleqto-
rul-drena-
Juli wyali 
K -29 wnor-

Tan 

12.2013 7,90 5,1 0,720 
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1 2 3 4 5 6 
05.2012 7.90 20.0 10,626 

09.2012 8.00 21.5 17,816 
12.2012 7.20 8.0 10,635 
03.2013 7.00 11.3 5,336 
06.2013 8,00 21,0 11,904 
09.2013 8,40 20,0 10,133 

6 
gruntis 
wyali #1 
Zv.anaga 

12.2013 8,00 5,2 10,820 
05.2012 8.00 20.5 7,643 
09.2012 8.50 21.0 11,750 
12.2012 7.40 8.2 11,233 
03.2013 7.20 12.0 4,338 
06.2013 7,80 21,5 15,173 
09.2013 7,60 21,0 11,750 

7 
gruntis 
wyali #2 
Zv.anaga 

12.2013 7,50 5,0 11,580 
05.2012 8.20 20.0 7,236 gruntis 

wyali #1 
wnori 09.2012 8.85 21.1 11,885 

12.2012 7.00 8.5 5,800 
03.2013 7.20 10.6 3,630 

06.2013 7,60 20,5 9,789 
09.2013 7,60 21,0 2,749 

8 

 

12.2013 7,40 5,3 6,200 
05.2012 8.10 20.5 20,636 
09.2012 8.80 21.1 25,253 
12.2012 6.58 7.5 5,212 
03.2013 7.00 9.89 4,531 
06.2013 7,60 20,5 10,892 
09.2013 7,40 21,2 15,951 

9 
gruntis 
wyali #2 

wnori 

12.2013 7,00 5,4 4,900 
 

miRebuli Sedegebis analiziT dadginda, rom qvemo 
alaznis sarwyav arxSi mineralizacia icvleba 2012 wlis 
maisis TveSi 0,240-dan 0,247-g/l farglebSi. Zv.anagasa da 
wnorTan, orive obieqtze es maCveneblebi izrdeba seq-
tembris TveSi da Sesabamisad Seadgens 0,287 da 0,278 g/l, 
xolo 2013 wlis Sedegebis mixedviT mineralizacia orive 
obieqtze momatebulia da Seadgens: ivnisis TveSi - 0,246-
0,306 da seqtemberSi - 0,231-0,350 g/l. marilebis zRvruli 
dasaSvebi Semcveloba wyalSi, romelic gamoiyeneba sa-



 

 150 

soflo-sameurneo kulturebis sarwyavad Seadgens 1 g/l, 
amitom qvemo alaznis sarwyavi arxis wyali SeiZleba CaiT-
valos sarwyavad vargisad. 

koleqtorul-drenaJuli wylebi warmoadgenen da-
mlaSebuli niadagebis umeteswilad filtratebs. aqvT Se-
darebiT maRali mineralizacia, vidre zedapirul-Camdi-
nare wylebs. rogorc cxrilidan Cans, koleqtorul-dre-
naJuli wylebis mineralizacia 2012 wlis ganmavlobaSi 
meryeobs 0,676 — 7,526 g/l farglebSi, xolo 2013 wels - 
0,536-4,000 g/l-is farglebSi. zafxulisa da Semodgomis 
TveebSi aRiniSneba koleqtorul-drenaJuli wlebis maRa-
li mineralizacia zamTris TveebTan SedarebiT (nax. 5.1). 

 

    
 

naxazi 5.1 koleqtorul-drenaJuli  
 wylebis mineralizacia, 2012-2013ww. 

 
I- koleqtorul-drenaJuli wyali-Zv.anaga #3 

nakveTis qvemoT  
II- Zv.anaga koleqtori K-36 qumbaTis koleqtorSi 

CaSvebamde  
III- koleqtorul-drenaJuli wyali K-29 wnorTan 
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koleqtorul-drenaJuli wylebis qimiuri Sedgeni-
lobisa da mineralizaciaze dakvirveba, romlebic gamo-
dian meliorirebuli masivebis niadagebis fenebidan, mniS-
vnelovan interess iwveven ara marto marilebis gamotanis 
xarisxis Sefasebisas, aramed misi meoradi gamoyenebis Se-
saZleblobisaTvis. koleqtorul-drenaJuli wylebis ma-
Rali mineralizaciis SemTxvevaSi aucilebelia RonisZie-
bebis SemuSaveba misi dawevis mizniT, am koleqtorebSi 
qvemo alaznis magistraluri arxidan gamanawileblis sa-
SualebiT sufTa sarwyavi wylebis pirdapiri CaSvebiT. sa-
yuradReboa agreTve koleqtorul-drenaJuli wylebis 
gavlena mdinare alaznis wylis xarisxze, vinaidan iriga-
ciuli melioraciis Catarebis Sedegad warmoqmnili ko-
leqtorul-drenaJuli wylebi Caedinebian md.alazanSi, 
amitom maTi qimiuri Sedgenilobis formirebis procese-
bis kvlevas aqvs gamoyenebiTi mniSvneloba.  

didi mniSvneloba aqvs gruntis wylebis minerali-
zaciis xarisxs. alaznis velis gruntis wylebi sakmaod mi-
neralizebulia, mariliania, maTi done meryeobs sxvada-
sxva farglebSi [87]. rogorc cxr. 5.1-dan Cans 2012 wlis 
ganmavlobaSi gruntis wylebis mineralizacia icvleba 
5,212-25,253 g/l-is farglebSi, xolo 2013 wels — 2,749-
15,951 g/l-is farglebSi. saerTod, mineralizacias aqvs 
tendencia Seicvalos wlis sezonebis mixedviT. kerZod, 
mineralizacia izrdeba zafxulsa da Semodgomaze (nax. 
5.2).  
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naxazi 5.2 gruntis wylebis mineralizacia, 2012-2013ww. 
 

IV - gruntis wyali #1 Zv.anaga 
V -  gruntis wyali #2 Zv.anaga 
VI – gruntis wyali #1 wnori 
VII - gruntis wyali #2 wnori 
 
rogorc analizis Sedegebidan Cans gruntis wylebi 

orive obieqtis teritoriaze miekuTvnebian mariliani 
gruntis wylebis kategorias [43] v.CxikviSvilis gradaciis 
skalis Sesabamisad: 

1. mtknari wyali, wyalSi xsnadi marilTa raodenoba                      
0.25 g/l; 

2. sustad mariliani       1-10 g/l;  
3. mariliani                        10-35 g/l; 
4. Zlier damlaSebuli   >35 g/l 
 
amrigad, rogorc miRebuli Sedegebidan Cans, mais-

seqtemberSi miRebuli koleqtorul-drenaJuli da grun-
tis wylebis mineralizacia gacilebiT maRalia, vidre de-
kember-martSi miRebuli Sedegebi. jer erTi zafxulis 
TveebSi adgili aqvs WaburRilebidan wylis aorTqlebas, 
ris Sedegadac maTSi mineralizacia matulobs. rogorc 
Cans, mineralizaciis mateba ganpirobebulia am WaburR-
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ilebSi drenaJuli qselidan filtraciuli wylebis mox-
vedriT, miT umetes es samarTliania Tu drenaJuli qseli 
gadis damlaSebul niadagebze. garda amisa zafxulis Tve-
ebSi xdeba sarwyav zonaSi filtraciuli wylebis mox-
vedra koleqtorul-drenaJul da gruntis wylebSi, rom-
lebsac niadagidan gamoaqvs advilad xsnadi marilebi. 

garda fizikur-qimiuri maCveneblebisa 2013 wlis 
seqtembris TveSi CavatareT qvemo alaznis sarwyavi arxis 
da gruntis wylebis qimiuri analizi sxvadasxva ingredi-
entebis Semcvelobis gansasazRvravad (cxr. 5.2). 

rogorc cxr. 5.2-dan Cans sarwyavi arxis wyalSi yve-
la ingredienti normis farglebSia. kaTionebisa da 
anionebis koncentraciebis Tanmimdevrobebi Semdegi xasi-
aTisaa: Ca++>Mg++>Na+ da HCO3

->SO4
-->CL-–ze. Tavisi Sedge-

nilobiT sarwyavi wyali hidrokarbonatul-kalciumiania.  
xolo gruntis wyalSi aRiniSneba sulfatebis, natriumis, 
kalciumis da magniumis maRali Semcvelobebi zRvrulad 
dasaSveb koncentraciebTan (zdk) SedarebiT. es kanonzo-
mieria, radgan gruntis wylis asaRebi Wa mdebareobs wno-
ris damlaSebul niadagebze, saidanac xdeba drenaJuli 
wylebiT gruntis wylebis kidev ufro gajereba aRniSnu-
li ingredientebiT. gruntis wyalSi Na+>Ca++>Mg++ da    
SO4

-->CL->HCO3
--ze. biogenuri elementebis Semcveloba 

(NO2
-, NO3

-, PO4
---) zdk-ze dabalia. 
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cxrili 5.2  qimiuri analizis Sedegebi,  09.2013w. 
 

# ingredienti zdk 
gruntis 

wyali, 
wnori 

qvemo 
alaznis 
sarwyavi 
arxi, Zve-
li anaga  

1 suni, bali  0 0 

2 gamWirvaloba, sm  11 12 

3 Sewonili nawilakebi, mg/l  - - 

4 pH 6.5-8.5 7.51 7.40 

5 naxSirorJangi, mg/l  6,34 4.93 

6 sixiste, mg.eqv./l  20.22 2.60 

7 nitriti, mgN/l 1.0 <0,001 0.248 

8 nitrati, mg N/l 10.0 0.061 0.741 

9 fosfati, mg/l 3.5 <0.001 <0.001 

10 sulfati, mg/l  500 1365,87 25.432 

11 qloridi, mg/l  350 297,235 3.626 

12 bromidi, mg/l 0.2 1,132 <0.001 

13 ftoridi, mg/l 1.2 1,105 0.153 

14 hidrokarbonati, mg/l  253,76 141.52 

15 kaliumi, mg/l 50 6,0 1.1 

16 natriumi, mg/l 200 350,0 8.5 

17 kalciumi, mg/l 180 295,22 36.4 

18 magniumi, mg/l 40 66,08 9.48 

19 

eleqtrogamtaroba, 
μ sm/cm  2270 249 

20 marilianoba, ppt  1,13 0.11 

21 mineralizacia, mg/l  2748,82 231.24 
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Tavi 6.   sasoflo-sameurneo kulturebis  

mosavlianibis gansazRvra kvadratebis meTodiT  

 

gamajansaRebel RonisZiebaTa efeqturobis dadge-
nis mizniT moxda wnoris drenaJian da udrenaJo nakveTeb-
ze (nax.4.1.1-ze wertilebi 5 da 6) moyvanili erTi da igive 
kulturis mosavlianobis Sedareba.  

aRniSnul nakveTebze daTesili iyo saSemodgomo 
xorbali (2012 w. oqtomberi), romlis mosavlis aReba mox-
da 2013 wlis ivnisis TveSi. mosavlis aRebis dros gamoye-
nebul iqna planSeti 50 sm x 50 sm. saSemodgomo xorblis 
mosavlianobis gansazRvra moxda kvadratebis meTodiT 
[88]. 1 ha-ze aRebul iqna 5 ganmeoreba. Semdeg Catarda masa-
lis maTematikuri damuSaveba. maTematikuri damuSaveba 
warmoebs variaciuli statistikis meTodiT, romlis meS-
veobiTac miRebuli Sedegebis sizustes miecema saerTo 
daxasiaTeba [89,90]. 

drenaJian nakveTze aRebuli nimuSebis statistikuri 
rigia Ed (E1

1; E2
1; E3

1; E4
1; E5

1;), xolo udrenaJo nakveTze aRebu-
li nimuSebis statistikuri rigia Ew (E1

2; E2
2; E3

2; E4
2; E5

2;). 
niadagebis degradaciis Semarbilebel RonisZieba-

Ta efeqturobis dasadgenad angariSdeba Semdgomi maxasi-
aTeblebi:   

                                                       n 
1. saSualo   ariTmetikuli:    M = ∑    Eij   /n                             (1); 

                                                      i=1   
 

sadac n aris   dakvirvebaTa raodenoba, kerZod   n=5;  
                                           

2. saSualo kvadratuli gadaxra:      σ=±
1

2

−n
Ex                       (2); 

3. albaTobis done:                       α= M + 2 σ                        (3); 
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4. saSualo cdomileba:      

   
n

m σ
±=                                   (4); 

5. sizustis maCvenebeli: p=
M

m100
             (5); 

                    
6. variaciis (cvalebadobis) koeficienti:    
 

                                                      C =±
M
σ100

                                   (6); 

 

7. saimedoobis xarisxi:          
m
Mt =                            (7); 

 
8. saSualo mosavali Sesabamisad  Q  1 m2 da 1 ha far-

Tobze SesaZlebelia martivad daangariSdes mosav-
lis saSualo mniSvnelobis gadaangariSebiT Sesaba-
mis farTobze, kerZod 1 m2 farTobisaTvis es sidi-
de iqneba Q= Mx10000/2500= Mx4, xolo heqtarze ga-
dasaangariSeblad Q= Mx4x104 . 
 

1. drenaJian nakveTze  aRebuli nimuSebis statisti-
kuri rigis Ed (E1

1; E2
1; E3

1; E4
1; E5

1;) raodenobrivi 
mniSvnelobebia: E1

1 = 53 g; E2
1=51 g; E3

1= 48 g;  E4
1= 49 g;  

E5
1= 54 g. 

statistikuri maxasiaTeblebis mniSvnelobebia:   
• (1) formuliT naangariSebi - saSualo   ariTmeti-

kulis mniSvnelobaa M1=51 g;  
• (2) formuliT naangariSebi - saSualo kvadratuli 

gadaxraa:  σ 1=2,56; 
• (3) formuliT naangariSebi - albaTobis done:      
α1= 56.12;   
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• (4) formuliT naangariSebi saSualo cdomileba: 
m1=1.14; 
• (5) formuliT naangariSebi sizustis maCvenebeli:     
P1 =2.23 % 
• (6) formuliT naangariSebi - variaciis (cvaleba-

dobis) koeficienti: C1 =±5.02% ; 
• (7) formuliT naangariSebi - saimedoobis xarisxi:  

t1=44.74 
• mosavali miRebuli 1m2 Seadgens Q 1

1 =204 g, xolo 
heqtarze Q2

1 =2.04 t.    
   

2. udrenaJo nakveTze  aRebuli nimuSebis statisti-
kuri rigis Ew (E1

2; E2
2; E3

2; E4
2; E5

2;).raodenobrivi 
mniSvnelobebia: E1

2 = 46 g; E2
2=42 g; E3

2= 44 g;  E4
2= 40 g;  

E5
2=43 g. 

statistikuri maxasiaTeblebis mniSvnelobebia:   
• saSualo   ariTmetikulis mniSvnelobaa M2=43 g;  
• saSualo kvadratuli gadaxraa: σ2=2,24;  
• albaTobis done:   α2= 47.48;  
• saSualo cdomileba: m1=1.14;  
• sizustis maCvenebeli: P1 =2.23 % 
• variaciis koeficienti:   C2 =±5.02% ;  
• saimedoobis xarisxi:  t2=43;  
• mosavali miRebuli 1m2 Seadgens Q 1

2 =172 g, xolo 
heqtarze Q2

2 =1.72 t. 
 

wnoris drenaJiani da udrenaJo nakveTebze miRebu-
li mosavlianobis Sedareba, aCvenebs, rom saSemodgomo 
xorblis mosavlianoba drenaJian nakveTze Seadgens 20,04 
c/ha da udrenaJo nakveTze - 17,20 c/ha. miuxedavad imisa, 
rom mwyobridanaa gamosuli koleqtorul-drenaJuli 
sistema, mosavlianobis gaumjobesebis efeqti mainc Seim-
Cneva. 
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Tavi 7. alaznis velis damlaSebuli da  

bicobiani niadagebis regeneraciisaTvis  

saWiro qmedebebi 

 
klimatis regionaluri cvlileba mniSvnelovan ze-

gavlenas axdens saqarTveloze. aRmosavleT saqarTvelos 
landSaftebi gansakuTrebiT mgrZnobiareni arian klima-
tis cvlilebis mimarT. saqarTvelos samxreT-aRmosav-
leTSi TiTqmis 3 000 kv.km farTobis teritoria, romelic 
moqceulia naxevradudabnos zonaSi ganuwyvetliv ziande-
ba gvalvebisa da qarismieri eroziisgan. aseve mniSvnelo-
vania arsebuli da mosalodneli klimatis cvlilebis ze-
moqmedebis gaTvaliswineba soflis meurneobaze, kerZod 
gazrdili simZlavris stiqiuri movlenebi (wyaldidoba, 
wyalmovardnebi) iwveven saxnavi miwebis produqtiulobis 
Semcirebas da miwis resursebis degradaciis zrdas.  

kaxeTis regioni erT–erTi mniSvnelovani regionia 
saqarTveloSi soflis meurneobis ganviTarebisaTvis. 
degradirebuli niadagebis erT-erTi gamoxatulebaa dam-
laSebuli niadagebi, romlebic gavrcelebulia alaznis 
velze. miwis resursebis integrirebuli Seswavla erT-er-
Ti gadaudebeli qmedebaa klimatis cvlilebis arasasur-
veli moqmedebis Sesarbileblad da/an aRsakveTad.  

siRnaRis raioni, romlis magaliTzea Seswavlili 
miwis resursebis degradacia klimatis cvlilebis fonze,  
Raribia wylis resursebiTa da atmosferuli naleqebiT. 
zafxulis TveebSi aq haeris temperatura aRwevs 35-400C-s, 
rac xangrZliv unaleqo periodebTan erTad xSirad iwvevs 
gvalvebs. yovelive es aqtualuria globaluri daTbobis 
pirobebSi, rodesac mosalodnelia gvalviani regionis 
arealis gadideba, aorTqlebis xarjze tenis deficitis 
gazrda, aorTqlebis intensivobis zrda, rac  aZlierebs 
niadagis damlaSebis procesebs, anpirobebs niadagis or-
ganuli masis swraf mineralizacias da gamofitvas. amis 
logikuri Sedegia isedac mciremiwian qveyanaSi  saxnavi 
farTobebis Semcireba. yovelive es dakavSirebulia sa-
soflo-sameurneo kulturebis mosavlianobis Semcireba-
sa da danakargebTan, rac ganapirobebs am regionSi sof-
lis meurneobis mowyvladobis maRal xarisxs klimatis am-
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Jamad mimdinare cvlilebis  mimarT da aqtualurs xdis 
Serbilebis qmedebebisa da saadaptacio strategiis Semu-
Savebas. 

damlaSebuli bicobiani niadagebis melioracias 
axorcieleben meqanikuri, biologiuri da irigaciuli 
RonisZiebebis saSualebiT. meqanikuri da biologiuri Ro-
nisZiebebi SeiZleba gamoyenebul iqnas mxolod rogorc 
damxmare saSualeba. ZiriTads ki irigaciuli RonisZieba 
warmoadgens, romlis saSualebiTac SesaZloa niadagi ga-
vaTavisufloT Warbi advilad xsnadi marilebisagan  Ca-
recxviT anu movaxdinoT gamomlaSeba. 

uwret da sustad dawretil depresiebSi damlaSebu-
li da bicobiani niadagebis Carecxva unda Catardes sad-
renaJo qselis mowyobis pirobebSi, romelic uzrunvel-
yofs Setborili mlaSe gruntis wylebis gamdinarebas da 
misi donis Rrmad dawevas. niadagis Carecxvis dros pirve-
lad xdeba advilad xsnadi marilebis gaxsna, xolo Semdeg 
mlaSe niadagis xsnaris TandaTanobiTi gamoZeveba mcire 
sarwyavi normebiT. 

damlaSebuli niadagebis zogierTi samelioracio 
RonisZieba Zalian masStaburi da ZviradRirebulia. amav-
droulad saWiroa sworad iyos SemuSavebuli teqnikuri 
normebi da miRebuli codna da gamocdileba efeqturad 
iyos gamoyenebuli. amdenad individualuri fermerisaT-
vis Znelia, metic SeuZlebelia damlaSebuli niadagebis 
regeneraciisaTvis saWiro  samelioracio RonisZiebis 
praqtikuli ganxorcieleba. aRsaniSnavia is faqtic, rom 
qveyanaSi gaCndnen iseTi moijareebi da fermerebi, ro-
melTa umetesobas adre kavSiri ar hqonia soflis meurne-
obasTan. saojaxo fermebSi ugulvebelyofilia sxvadas-
xva specialistebis (agronomebis, niadagmcodne-agroqi-
mikosebis, miwaTmomwyobebis, mcenareTa dacvis specia-
listebis, meliorantebis) codna da a.S. ris gamoc, ufro 
gaZlierda da daCqarda niadagis degradacia da niadagis 
nayofierebis daqveiTebis procesi. degradirebuli nia-
dagebis sakiTxi saxelmwifo problemad gadaiqca, vinaidan 
safrTxe eqmneba saqarTveloSi soflis meurneobis Sem-
dgom ganviTarebas. 
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monografiaSi ganxiluli kvlevebis safuZvelze 
SemuSavebulia niadagebis regeneraciisaTvis aucilebeli 
Serbilebis RonisZiebebi, kerZod: 

1.  sairigacio sistemis reabilitacia, rac uzru-
nvelyofs erTis mxriv wylis resursebis efeqtur xar-
jvas da gvalvis zemoqmedebis Semcirebas da meores mxriv 
niadagis  wyalmarTavi Tvisebebis gaumjobesebas;  

2. dawvimebisa da wveTovani morwyvis teqnolo-
giebis danergva;  

3. rwyvis normebisa da vadebis  dacva, rac 
uzrunvelyofs erTis mxriv  advilad xsnad marilTa gax-
snasa da niadagis qveda fenebSi gadaadgilebas, xolo 
meores mxriv gruntis datenianebis ar arsebobis SemTxve-
vaSi, marilebis gamotanasa da ganmlaSebas;  

4. urwyav pirobebSi tenis maregulirebeli saSua-
lebis TeZamis bunebrivi klinoptiloliTis gamoyeneba; 

5. sarwyavi wylis miwodebis saxelmwifo kontro-
li da monitoringi; 

6. wnoris yofili mecxoveleobis kompleqsis te-
ritoriaze im adgilebSi, sadac dafiqsirda marilebis ni-
adagis zedapirze amosvla da niadagis dafarva marilebis 
kristalebiT, saWiroa Catardes meqanikuri wesiT mari-
lebis gaxveta; specifikur mcenareTa (nacarqaTamaTa 
ojaxis) Tesva da miRebuli mosavlis moTibva da dawva, am 
niadagebSi marilTa raodenobis Sesamcireblad; 

7. niadagis mzralad da Rrmad damuSaveba, morwy-
vis Semdeg kultivaciis daugvianeblad Catareba, niadagis 
struqturianobis Seqmna-dacva, vinaidan struqturian ni-
adagebSi xsnaris aRma dinebis susti gamoxatulebis gamo 
marilTa maRla aweva gaZnelebulia da piriqiT, gadidebu-
lia ganmlaSeba; 

8. bicobiani niadagebis melioraciisaTvis moTa-
baSirebis gamoyeneba SanTqmuli natriumis gamoZevebisa-
Tvis da magari, mkvrivi fenebis daSla-agregirebisaTvis;  

9. Tanamedrove midgomiT bicobiani niadagebis 
gaumjobesebis mizniT ekologiurad usafrTxo meTode-
bis gamoyeneba:  
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 niadagis Rrma melioraciuli xvna (40-50 sm) siR-
rmeze gaZekili bicobiani fenis daSlisaTvis (melio-
raciis meqanikuri meTodi);  
 mravalwliani da erTwliani parkosani balaxebis 
Tesva niadagis fizikuri Tvisebebis gaumjobesebisaTvis 
da xsnadi marilebis gamotanisaTvis (melioraciis bio-
logiuri meTodi);  

10. marilgamZle mcenareebis (Saqris Warxali, qeri, 
xorbali, Svria, badrijani; balaxebidan - ionja, koindari; 
merqnianebidan — broweuli, qacvi da sxv.) moyvana, wnoris 
damlaSebul niadagebze ganmlaSeba-damlaSebis dadebiTi 
saldos uzrunvelsayofad da am niadagebis efeqturi 
nayofierebis gasazrdelad;  

11. pesticidebis usafrTxo gamoyeneba da maTi in-
tegrirebuli marTva miwebis degradaciis SerbilebisaT-
vis mcenareTa daavadebebis, mavneblebisa da sarevelebis 
gavrcelebis SemcirebisaTvis; 

12. damlaSebul niadagebSi organuli da mineralu-
ri (fosforiani da azotiani) sasuqebis agrowesebis mi-
xedviT Setana am niadagebis nayofierebis gaumjobesebis 
mizniT;  

13. degradirebuli niadagebis xarisxis garemos-
dacviTi monitoringi; 

14. samecniero kvlevebis gafarToeba soflis meur-
neobaSi, rac Seqmnis perspeqtivas erTis mxriv soflis me-
urneobaze klimatis cvlilebis Serbilebis RonisZiebebis 
Semdgomi gansazRvris da meores mxriv saqarTvelos degra-
direbuli miwis resursebis  regeneraciis saSualebas. 

kaxeTis regionis damlaSebuli niadagebi xasiaTde-
ba adaptaciis sakmaod maRali potencialiT, rac saSuale-
bas iZleva  minimumamde iyos dayvanili klimatis Tanamed-
rove cvlilebisaTvis damaxasiaTebeli saxifaTo movle-
nebi. adaptaciis strategiis realizaciisaTvis mniSvne-
lovania:   

1. sasoflo-sameurneo marTvis integrirebuli sis-
temis danergva, romelic moicavs axali teqnologiebis 
ganviTarebas da mis farTo gamoyenebas, rac uzrunvel-
yofs soflis meurneobis dargis efeqturobis amaRlebas.  

2.  gvalvagamZle da marilgamZle jiSebis SerCeva;  
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3. sagazafxulo kulturebis (xorbali, qeri, Svria) 
Secvla saSemodgomo naTesebiT,  vinaidan isini uswreben 
TavianTi ganviTarebiT damlaSebul niadagebSi zafxulis 
cxel periodSi marilebis zeda fenebSi gadaadgilebis 
process. amave dros maT aqvT funja fesvebi, romlebic 
Rrmad ver vrceldebian niadagSi da ver amoaqvT toqsiku-
ri marilebi, romlebic Carecxilia qveda fenebSi;  

4. miwebis degradaciis Semcirebis mizniT Teslbr-
unvis danergva, romelic moagvarebs iseT sakiTxebs, ro-
goricaa niadagis nayofierebis SenarCuneba da amaRleba, 
mcenareTa daavadebebis, mavneblebisa da sarevelebis gav-
rcelebis mniSvnelovan Semcirebas, rac TavisTavad Seam-
cirebs pesticidebis gamoyenebas; 

sasurvelia monografiaSi SemuSavebuli niadagebis 
regeneraciisaTvis aucilebeli Serbilebis RonisZiebebi, 
saadaptacio strategia da praqtikuli xasiaTis rekomen-
daciebi dayvanili iyos yvela dainteresebul samTavrobo 
Tu  arasamTavrobo organizaciamde da kerZo piramde.  
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daskvna 

 
     Catarebul kvlevaTa Sedegebis analizi SesaZl-

eblobas iZleva gavakeToT Semdegi daskvnebi: 
1. Sefasebulia klimaturi komponentebis reJimi 

da miTi kavSiri Tanamedrove ekologiur procesebTan. 
kerZod, gamokvleulia temperaturisa da naleqebis sau-
kunovani cvlilebis tendenciebi da maTi SesaZlo gavlena 
niadagis eko-qimiur monacemebze; gamoTvlilia regresiu-
li kavSiri globaluri daTbobis intensivobasa da niada-
gis eko-qimiur monacemebs Soris. 

2. Seqmnilia monacemTa Tanamedrove baza sakvlevi 
obieqtebis damlaSebuli da bicobiani niadagebis qimiuri 
Sedgenilobis cvalebadobis dinamikis, vertikalur pro-
filSi adviladxsnad marilTa migraciis, damlaSebisa da 
bicobianobis xarisxisa da niadagis nayofierebis Sesaxeb; 

3. niadagis 0-100 sm (kvartalSi erTxel) da 0-200 sm 
siRrmeze (weliwadSi erTxel) Zveli anagis (venaxis, bala-
xis) da wnoris (drenaJian da udrenaJo) nakveTebze gan-
sazRvrulia mSrali naSTi, ZiriTadi anionebi da kaTione-
bi (damlaSebis xarisxis dasadgenad), STanTqmuli fuZeebi 
(bicobianobis xarisxis dasadgenad), humusi da sakvebi 
elementebis xsnadi formebi (niadagis nayofierebis da-
sadgenad), aseve niadagis meqanikuri analizi (niadagis fi-
zikuri Tvisebebis da adviladxsnad marilTa niadagis 
profilSi migraciis Seswavlis mizniT); 

4. dadginda, rom venaxis niadagebi ekuTvnis daum-
laSebuli niadagebis kategorias, balaxis niadagebi - saS-
ualod da siRrmeSi Zlier da metad Zlier damlaSebul ni-
adagebs, xolo wnoris drenaJiani da udrenaJo niadagebi - 
mlaSobebs. venaxis niadagebis garda, balaxis, wnoris dre-
naJiani da udrenaJo niadagebi arian gabicobebulebi e.i. 
niadagis profili gajerebulia natriumiT da magniumiT; 

5. Seswavlili niadagebi meqanikuri Sedgenilobis 
mixedviT miekuTvnebian mZime Tixebs, romlebSic marilTa 
gadaadgileba SedarebiT nela mimdinareobs. amave dros 
niadagis mSTanTqav kompleqsSi arsebuli Na+ da Mg++  iw-
vevs bicobianobas da niadagis struqturis gauaresebas, 
irRveva struqturuli agregatebi, izrdeba dispersiu-
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loba, izrdeba lamis fraqciis raodenoba da niadagi xde-
ba wyalgaumtari an sustad wyalgamtari; 

6. niadagis nayofierebis dadgenis mizniT maTSi ga-
nisazRvra humusisa da sakvebi elementebis (N, P, K) SesaT-
visebeli formebi. humusis Semcveloba maqsimaluria zeda 
fenebSi, qveviT misi raodenoba mcirdeba. hidrolizuri 
azotis raodenoba icvleba humusis Semcvelobis mixedviT. 
mcirea SesaTvisebeli fosforis raodenoba, xolo niadag-
Si kaliumi saSualo raodenobiTaa an mdidaria. yovelive es 
miuTiTebs am niadagebis dabal nayofierebaze.  

gamokvlevebis Sedegebi saSualebas iZleva sakvle-
vi niadagebisaTvis mieces Sesabamisi rekomendaciebi dam-
laSebisa da bicobianobis xarisxis Sesamcireblad da nia-
dagis nayofierebis asamaRleblad; 

7. damlaSebuli masivis niadagebi, romlebic ar 
irwyvebian (bunebrivi balaxi) imyofebian gruntis wylebis 
zemoqmedebis qveS da ganicdian kapilarul-gruntul da-
tenianebas. bunebrivi balaxis qveS damlaSeba gamowveulia 
klimaturi faqtorebis gavleniT, gansakuTrebiT naleqe-
biT da aorTqlebiT, radgan am niadagebis damlaSeba ar  
eqvemdebareba adamianis sameurneo zemoqmedebas (damuSa-
veba, morwyva da sxva). am niadagebSi klimaturi faqtore-
bis pirobebSi profilis sxvadasxva nawilebSi xdeba mori-
geobiTi damlaSeba da ganmlaSeba. amave dros marilebis 
Sedgeniloba ZiriTadad icvleba zeda naxevarmetriani ni-
adagis profilSi. morigeobiTi cvladi damlaSebisa da 
ganmlaSebis procesebis dros Warbobs damlaSebis proce-
si, radgan niadagis Carecxva ar warmoebs, rasac pirvel 
rigSi ganapirobebs masivis bunebrivi aradrenireba. 

sarwyav nakveTebze (venaxi) niadagis profilis kav-
Siri gruntis wylebTan ar arsebobs da am niadagebis 
wylis reJimi ZiriTadad formirdeba iseTi faqtorebis 
zemoqmedebiT, rogoricaa atmosferuli naleqebi, sarwya-
vi wylebi da jamuri aorTqleba. mniSvnelovani faqtoria 
reliefi. venaxis niadagis mxolod calkeul SemTxvevaSi 
aRiniSneba periodulad marilebis mokle droiT dagro-
veba sustad damlaSebulis donemde. imis gamo, rom es nia-
dagebi Seicaven mcire raodenobis marilebs, amitom mori-
geobiT marilebis gadaadgileba da gavrceleba niadagis 
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profilSi gamoxatulia gacilebiT sustad, vidre buneb-
rivi balaxis qveS. 

mdelos bicobebSi (wnoris drenaJiani da udrenaJo 
nakveTebi) damlaSebis reJimi kapilaruli datenianebis 
tipisaa. e.i. wlis mometebul dros niadagSi adgili aqvs 
tenis aRmaval dinebas. amitom gvalvian da mSral period-
Si gruntis wylis uSualo aorTqlebas Tan sdevs niadagis 
zeda fenebSi marilebis dagroveba da damlaSebis proce-
sis gaZliereba. amave dros udrenaJo nakveTze marilebis 
Semcveloba gacilebiT maRalia drenaJianTan SedarebiT, 
rac miuTiTebs drenaJis mniSvnelobis Sesaxeb. marTalia 
drenaJian nakveTze gruntis wyali dgas kritikul doneze 
dabla, magram SesaZlebelia drenaJebi gamosulia mwyob-
ridan, amitom mainc xdeba zafxulis periodSi gruntis 
wylebis amosvla niadagis zeda hirizontebSi, ric Sedega-
dac drenaJian nakveTSi aRiniSneba marilebis Warbi Semc-
veloba, gansakuTrebiT 1 m-is siRrmeze. mdelos bicobebSi 
niadagis fenebis  intensiuri damlaSeba xdeba zafxulis 
gvalvebis dros (Warbobs wlis teniani periodis gamomla-
Sebis process); 

8. gamovlenilia wyalSi xsnadi marilebis gadaad-
gilebis da dagrovebis cikluri xasiaTi niadagis pro-
filSi klimaturi pirobebis gavleniT wlis sxvadasxva se-
zonSi. 

marilebis reJimis sezonur-wliur ciklSi SeiZle-
ba ganvasxvavoT ori ZiriTadi periodi: teniani (zamTarsa 
da gazafxulze), rodesac niadagis profilSi aRemateba 
xsnarebis daRmavali deni da mimdinareobs sezonuri gan-
mlaSeba (marilebis Semcireba) da mSrali da cxeli (zaf-
xuli da Semodgoma), rodesac aRemateba xsnarebis aRmava-
li deni da mimdinareobs niadagis aqtiuri zeda fenebis 
sezonuri damlaSeba; 

9. Sefasebulia mcenareze toqsikurad momqmedi 
zogierTi marilis migracia da akumulacia niadagis 2 m 
siRrmemde. aratoqsikuri marilebidan dafiqsirda 
Ca(HCO3)2  da CaSO4, toqsikuri marilebidan aRiniSneba Zi-
riTadad Na2SO4, NaCL, MgCL2, MgSO4-is arseboba. Na2CO3, 
NaHCO3, Mg(HCO3)2 ar aRmoCndnen. toqsikuri marilebidan 
yvelaze toqsikuria NaCL. 
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toqsikuri marilebis Semcveloba wnorSi izrdeba 
qveda fenebSi 100 sm-is qvemoT. rac iZleva imis SesaZ-
leblobas, rom miuxedavad maTi bicobianobisa da damlaSe-
bisa, SesaZlebelia moyvanil iyos xorblis, qeris, Svriis 
da sxva funja fesvebis mqone mcenareebi, romelTa fesvebi 
Rrmad ar vrceldebian niadagSi da maT ver amoaqvT toqsi-
kuri marilebi niadagis qveda fenebidan. marilebi Carecxi-
lia qveda fenebSi, e.i. ganmlaSeba metia damlaSebaze; 

10. ganxilulia alaznis velis urwyav niadagebze 
TeZamis bunebrivi klinoptiloliTis roli, rogorc te-
nianobis maregulirebeli saSualebis. klinoptiloliTis 
gamoyenebis Semdeg xdeba niadagis saerTo tenianobis 
zrda sacdel nakveTSi sakontrolosTan SedarebiT, rac 
imis maCvenebelia, rom klinoptiloliTi xels uwyobs te-
nis dagrovebas. aRsaniSnavia is faqti, rom klinoptilo-
liTis efeqti grZeldeba Setanidan meore welsac. 

11.  Seswavlilia sarwyavi, koleqtorul-drenaJuli 
da gruntis wylebis xarsxi. dadginda, rom qvemo alaznis 
sarwyavi arxis wyali sarwyavad vargia. 

koleqtorul-drenaJuli sarwyavi wylebi kargi qi-
miuri xarisxis SemTxvevaSi SeiZleba gamoyenebul iqnes 
rogorc damatebiTi morwyvis wyaro, xolo maRali minera-
lizaciis SemTxvevaSi aucilebelia RonisZiebebis SemuSa-
veba misi dawevis mizniT.  

gruntis wyalSi aRiniSneba  sulfatebis, natriu-
mis, kalciumis da magniumis  komponentis  zdk-ze maRali 
Semcvelobebi.  

12.  gamajansaRebel RonisZiebaTa efeqturobis da-
dgenis mizniT Catarda saSemodgomo xorblis mosavlia-
nobis gansazRvra kvadratebis meTodiT, romlis safuZ-
velze dadginda, rom drenaJian nakveTze saSemodgomo 
xorblis mosavlianoba aWarbebs udrenaJosas. 

13. SemuSavebulia siRnaRis raionis damlaSebuli 
da bicobiani niadagebis reabilitaciisaTvis saWiro re-
komendaciebi da saadaptacio RonisZiebebi, romlebic iT-
valiswineben damlaSebuli niadagebis degradaciis Semar-
bilebel qmedebebs. 
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leqsikoni 

 
aglomerati - sxvadasxva, umTavresad vulkanuri warmoSo-
bis qanebisa da mineralTa msxvili natexebis faSari grova.  
adaptacia - organizmis an ekosistemis Segueba garemo pi-
robebTan. 
avtomorfuli mlaSobi - gavrcelebulia damlaSebul nia-
dagwarmomqmnel qanebze, sadac gruntis wylebi 10 m-ze uf-
ro Rrmad mdebareobs. 
azotis qveJangi (N2O) - aqtiuri saTburis gazi, romelic 
gaifrqveva atmosferoSi mineraluri da organuli sasuqe-
bis gamoyenebisas, wiaRiseuli sawvavis moxmarebis Sedegad 
da sxv. 
akumulacia -  dagroveba. 
aluvioni - danaleqebi, romlebic warmoqmnili da Camoya-
libebulia mudmivi mdinareuli nakadebiT. 
anTropogenuli —adamianis zemoqmedebiT gamowveuli. 
aneuli - zafxulis naxnavi Semodgomis xorblis dasaTe-
sad. 
ariduli - Zlier mSrali hava (udabnoebisa da naxevradu-
dabnoebis hava). 
ariduli zona - mSrali klimatis are, sadac aorTqleba 
aRemateba atmosferuli naleqebis raodenobas. 
ariduli  mcenareuloba - gavrcelebulia mSrali havis 
pirobebSi (udabnoSi, velze), sadac aorTqlebuli tenis 
raodenoba mosul naleqebs aRemateba. 
aqCagil-afSeroni — mesameul da meoTxeul periodebs 
Soris drois erTeuli. 
bicobiani niadagi -  niadagis mSTanTqav kompleqsSi STan-
Tqmuli natriumis Warbi Semcveloba, damlaSeba iwyeba 20-
25, xSirad 50 sm siRrmeze. 
bunebrivi resursi - sazogadoebis materialuri moT-
xovnilebis dakmayofilebis bunebrivi wyaro. 
gamabinZureblebi - warmoebis materialuri da energeti-
kuli narCenebi, agreTve bunebrivi komponentebi, romle-
bic ucxoa mocemuli arisaTvis da uaryofiT gavlenas ax-
dens adamianebsa da maTTvis faseul resursebze. 
gamofitva - qanebis da mineralebis daSla garemo faqto-
rebis gavleniT. 
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garemo - bunebrivi da anTropogenuli obieqtebis da mov-
lenebis erTiani sistema, sadac cxovroben da saqmianoben 
adamianebi. 
gaudabnoeba - miwis zedapiris degradacia aridul, naxev-
radaridul da mSral sub-notio regionebSi, gamowveuli 
sxvadasxva faqtorebiT, maT Soris klimatis cvalebadobi-
Ta da adamianis saqmianobiT. 
geomorfologia - mecniereba dedamiwis reliefis warmo-
Sobis Sesaxeb. 
gvalva - movlena, romelsac adgili aqvs maSin, rodesac na-
leqebi mniSvnelovnad mcirdeba normalur maCveneblebze 
dabla.  
globaluri daTboba - klimatis Tanamedrove cvlileba, 
romelsac ZiriTadad anTropogenuli xasiaTi aqvs, adamia-
nis moqmedebiT izrdeba atmosferoSi saTburis gazebis 
Semcveloba da Sedegad matulobs dedamiwis haeris saSua-
lo temperatura. 
Global Environmental Fusilite (GEF) – globaluri garemos-
dacviTi fondi. 
gruntis wylebi - miwisqveSa wylebi, romlebic cirkuli-
reben zedapiridan pirveli wyalgaumtari Sris zemoT. 
damlaSebuli niadagi - niadagi, romelSic wyalSi xsnadi 
marilebis masuri wili metia 0,30%-ze. 
danarTi B - kiotos oqmis danarT  B-Si Sesuli qveynebis 
jgufi, romlebic SeTanxmdnen saTburis gazebis emisiebis 
miznobriv Semcirebaze.   
deluvioni - deluviuri danaleqebi, mTis ZirSi dagrovi-
li naleqebi, warmoadgens ZiriTad zedapirul Camorecxil 
an simZimis ZaliT Camotanil gamofitul fxvier masalas. 
umetesad warmodgenilia TixnariT, qviSnariT da ufro 
msxvilmarcvlovani masaliT. 
denudacia - qanebis ngrevisa da gamofitvis produqtebis 
Camorecxva an gadaadgileba (wylis, qaris, yinulis, simZi-
mis Zalis zegavleniT da sxv.). 
deflacia - qarismieri erozia. 
drenaJi - niadagis dawreta Txrilebis, arxebis an miwis-
qveSa milebis sistemis saSualebiT (niadagSi arsebuli 
zedmeti wylis amoSroba).  
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egzogenuri - dedamiwis zedapirze da qerqis zeda zonebSi 
mimdinare geologiuri procesebi, gamowveuli garegani Za-
lebisa da cocxali organizmebis zemoqmedebiT. 
ekologia - mecniereba organizmebis, maTi sistemebis er-
TmaneTTan da garemosTan kavSirebis kanonzomierebebis 
Sesaxeb. 
ekologiuri riski - mosalodneli ekologiuri safrTxis 
sazomi. 
ekosistema - erTmaneTze urTierTgavlenis mqone cocxa-
li da aracocxali bunebis komponentebis erToblioba. 
emisiebi - klimatis cvlilebis konteqstSi emisiebi aR-
niSnavs saTburis gazebis, an maT warmomqmnel nivTiereba-
Ta da aerozolebis atmosferoSi gafrqvevas garkveul te-
ritoriaze drois gansazRvrul monakveTSi. 
endogenuri - dedamiwis wiaRSi mimdinare geologiuri 
procesebi, gamowveuli dedamiwis Sinagani ZalebiT. 
erozia - wylis nakadis damangreveli zemoqmedeba qanebsa da 
niadagze. erozia SeiZleba iyos wylismieri da qarismieri. 
veZianebi, avSnianebi, abzindiani,  uroiani, yarRaniani - 
sxvadasxva gvaris mcenareTa formaciebi, romlebic gav-
rcelebulia naxevradudabnosa da udabnos pirobebSi, maT 
Soris damlaSebul niadagebze. 
zdk - zRvrulad dasaSvebi koncentracia. 
investicia - kapitalis grZelvadiani dabandeba raime war-
moebaSi. 
irigacia - miwebis xelovnuri rwyvis RonisZiebaTa sistema. 
Intergovernmental Panel on Climate Change (IPCC) –klimatis 
cvlilebis samTavrobaTaSoriso komisia. 
International Organization for Standardization (ISO) - standarti-
zaciis saerTaSoriso organizacia. 
kataklizmi - gamanadgurebeli eqstremaluri movlena, ka-
tastrofa. 
kerni - qanis an myinvaris siRrmidan specialuri burRiT 
amoRebuli nivTiereba (sinji). 
klimati - atmosferuli movlenebis erToblioba, rome-
lic damaxasiaTebelia dedamiwis calkeuli adgilisaTvis. 
klimatis cvlileba -  klimatis saSualo mdgomareobis 
statistikurad niSnadi cvalebadoba, an misi gamudmebuli 
cvlileba, romelic aRiniSneba sakmaod xangrZlivi perio-
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dis ganmavlobaSi (ZiriTadad aTwleulebis, an drois uf-
ro vrcel monakveTSi). 
konglomeratebi - danaleqi qanebi, romlebic warmoadge-
nen Secementebul qvargvalebs. qvargvalis sidide, Cveu-
lebriv 1-10 sm-ia. 
landSafti - dedamiwis zedapiruli nawili, romlisTvisac 
damaxasiaTebelia reliefis, havis, niadagis, mcenareulo-
bis, cxovelebis da sxva komponentebis garkveuli Sexameba. 
lami - wvrili nawilakebis fraqcia (d<0.001 mm). 
magma - vulkanis moqmedebis Sedegad dedamiwis siRrmidan 
amotyorcnili gamdnari silikaturi masa; misi gacivebiTa 
da gamagrebiT warmoiqmneba amofrqveuli magmuri (anu 
efezuri) qanebi. 
magmuri anu efezuri qanebi - vulkanuri warmoSobis amon-
Txeuli qanebi. 
marilgamZleobis unari - mcenaris gamZleoba niadagis 
damlaSebisadmi. 
marilTa migracia - marilebis gadaadgileba niadagSi Zi-
riTadad vertikaluri mimarTulebiT. 
mdgradi ganviTareba - ganviTareba, romelic akmayofi-
lebs Tanamedroveobis moTxovnebs bunebriv resursebze 
ise, rom ar amcirebs momaval TaobaTa SesaZleblobas daak-
mayofilon TavianTi moTxovnebi. 
mdelo-stepis bicobebi — damlaSebuli niadagebi grun-
tis wylis 3-6 m siRrmeze mdebareobiT. 
mdelos bicibebi - sistematurad an periodulad damlaSe-
buli niadagebi gruntis wylis zedapirTan axlos daaxlo-
ebiT1-3 m siRrmeze. 
mezoreliefi - dedamiwis zedapiris reliefis Sualeduri 
formebi makro-reliefsa da mikro-reliefs Soris (mag., pa-
tara xeobebi, qvabulebi da sxv.). 
meTani (CH4) - najeri naxSierwyalbadi, romelic iwvevs 
saTburis efeqts.  
mineralizacia - wyalSi gaxsnili mineraluri nivTierebe-
bis saerTo Semcveloba. 
miwis degradacia - miwis resursebis nayofierebis gauare-
seba. 
mlaSobi - zedapiridan mTel siRrmeze damlaSebuli nia-
dagebi (zogierT SemTxvevaSi advilad xsnadi marilebi ze-
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dapirze ar aris, magram masTan axlo mdebare fenebSi 20-30 
sm siRrmeze arsebobs). 
monitoringi - garemos damaxasiaTebel fizikur, qimiur, 
biologiur da socialur-ekonomikur cvalebadobaze dak-
virvebis uwyveti procesi.  
mowyvladoba - klimatis cvlilebis uaryofiTi Sedegebis 
mimarT, klimatis cvalebadobisa da eqstremaluri movle-
nebis CaTvliT, sistemis mgrZnobiarobis an Seugueblobis 
xarisxis sazomi. 
muri — wvrildispersiuli naxSirbadi. 
mSrali naSTi - wyliT gamonawuris mineralur da organul 
nivTierebaTa saerTo raodenoba. 
neogeni - kainozouri eris meore periodi (xangrZlivoba 
25 mln weli) iyofa qveda geocenad da zeda pliocenad. 
niadagi - dedamiwis qerqis zeda fena; mineraluri nawila-
kebis, organuli nivTierebebis, wylis, haeris da cocxali 
organizmebis erToblioba. 
niadagis meoradi damlaSeba - gruntis wylis donis siax-
lovis gamo kapilarulad amosuli gruntis wylis SeerTe-
ba zemodan CanaJon wyalTan, rac iwvevs niadagis damla-
Sebas. 
niadagis rekultivacia - niadagis Selaxuli Tvisebebis 
aRdgena. 
ozoni (O3) - Jangbadis molekulis samatomiani forma, ro-
melic atmosferoSi moqmedebs rogorc saTburis gazi. 
organuli naxSirwylebi — rTuli organuli naerTebi, 
romelTa SedgenilobaSi Sedis naxSirbadis, Jangbadisa da 
wyalbadis atomebi. 
parcialuri wneva - nawilobrivi wneva. wylis orTqlis 
parcialuri wneva haeris sinotivis maxasiaTebeli para-
metria. 
pesticidebi - qimiuri naerTebi mavne organizmebis wina-
aRmdeg sabrZolvelad. 
plioceni-neogenur sistemaSi Semavali geologiuri 
epoqa. 
prevencia - winaswari zomebis miReba saxifaTo movlenis 
Sedegebis Tavidan asacileblad. 
proluvioni - droebiTi Rvarebis mier mTidan Camotanili 
nakadebis danaleqi, warmodgenili Tixnari liosisebri ma-
saliT. 
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pH- wylis mJavianobis maxasiaTebeli sidide. 
Parts Per Trillion (ppt) — trilionis nawili.  
radiaciuli zemoqmedeba - zemoqmedebis is sazomi, rome-
lic axasiaTebs „dedamiwa-atmosfero“ sistemaSi Semavali 
da gamavali energiis balansis cvlilebas, vt/m2. 
regeneracia - aRdgena. 
saTburis gazebi - atmosferos bunebrivi an anTropogenu-
li warmoSobis airovani komponentebi, romlebic STanTqa-
ven garkveuli talRis sigrZis gamosxivebas infrawiTeli 
radiaciis speqtrSi da ganapirobeben dedamiwis radiaci-
ul balanss. 
saTburis efeqti - saTburis gazebis mier  Seqmnili deda-
miwis radiaciuli balansi, ris Sedegadac matulobs deda-
miwis haeris saSualo temperatura.  
siTburi konveqcia - nivTierebis gadatana gaTbobis 
Sedegad moZravi garemos (haeris, orTqlis, wylis da sxv.) 
dinebis mier. 
sensitiuroba - mgrZnobiaroba. 
stepi — swori, balaxiT dafaruli sivrce mSrali havis 
zonaSi.  
stepis bicobebi — damlaSebuli niadagebis teritoriis 
nawili, romelSic gruntis wyali dgas ufro Rrmad, ris ga-
moc niadagis profili moklebulia gruntis wyliT kvebas. 
toqsikuri marilebi anu mavne marilebi -  marilebi, rom-
lebic amcireben niadagis nayofierebas da didi raodeno-
biT dagrovebisas axdenen mis damlaSebas da momwamvlel 
zemoqmedebas mcenareze. 
trendi - meteorologiuri, klimaturi an sxva raime ele-
mentis mravalwliuri cvlilebis tendencia, Tu igi siste-
matur xasiaTs atarebs. 
troposfero - dedamiwis atmodferos qveda nawili. 
United Nations Development Programme (UNDP) – gaeros ganvi-
Tarebis programa. 
United Nations Framework Convention on Climate Change 
(UNFCCC) - gaeros klimatis cvlilebis CarCo konvencia. 
United Nations Educational, Scientific and Cultural Organization 
(UNESCO) - gaerTianebuli erebis ganaTlebis, mecnierebisa 
da kulturis organizacia. 
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urbanizacia - mrewvelobisa da mosaxleobis msxvil qala-
qebSi Tavmoyris procesi. 
utilizacia - narCenebis gadamuSaveba sasrgeblo nivTie-
rebis miRebis an gauvnevlobis mizniT. 
FAOSTAT – gaeros sursaTisa da soflis meurneobis orga-
nizacia (FAO)-s monacemTa statistikuri baza. 
fizikuri Tixa - niadagis nawili, romelic Sedgeba d<0,01 
mm nawilakebisagan. 
fertiluroba - nayofiereba. 
qani - mineralur marcvalTa warmonaqmni, romelsac gar-
kveuli sivrce ukavia dedamiwis qerqSi. warmoSobis mixed-
viT arCeven magmur, danaleq da metamorful qanebs. 
qserofitebi -mcenareebi, romlebic wylis naklebobis pi-
robebSi viTardebian. 
ceoliti (klinoptiloliTi) - bunebrivi resursi, romel-
sac aqvs absorbciis unari, kerZod tenis dagrovebis una-
ri.  
Codes of Good Agricultural Practice (CGAP) –kargi sasoflo-sa-
meurneo praqtikis kodeqsi. 
wiaRiseuli sawvavi - naxSirbadis Semcveli wiaRiseuli ma-
ragidan miRebuli sawvavi, maT Soris qvanaxSiri, navTobi 
da bunebrivi gazi.  
wyliT gamonawuris analizi - niadagis advilad xsnad niv-
TierebaTa raodenobis gamokvleva. 
halofitebi - mcenareebi, romlebic xaroben Zalian mlaSe 
niadagebze. 
hidromorfuli mlaSobebi - niadagis profilSi 
arsebuli mineralizebuli gruntis wylis (1-3 m siRrmeze) 
aRmavali nakadi. 
hpa - heqtopaskali (1hpa=102pask.) — 1 milibaris (mb) toli 
wnevis sazomi erTeuli. 
humiduri hava - teniani hava, romlis pirobebSic atmosfe-
ruli naleqebis raodenoba aorTqlebas sWarbobs. 
humusi - neSompala, niadagis organuli, Cveulebriv muqad 
Seferili nawili, romelic warmoqmnilia mcenareuli da 
cxoveluri narCenebis bioqimiuri gardaqmnis Sedegad. 
World Bank (WB) – msoflio banki. 
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