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ABSTRACT 

Application of environmental tracers was using in the assessment of water resources and their 

vulnerability will be elaborated. Was starting organization monitoring network for study spatial-temporal 

variation of stable isotope on the territory of Georgia     
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Introduction 

 

Climate projections for Georgia predict changes in precipitation and temperature patterns that would lead 

to prolonged dry periods and reduction of groundwater recharge. Precipitation has already decreased in some 

regions, which caused significant decrease and, in some places, even drying of the rivers and depletion of the 

natural springs. Significant decrease of groundwater tables resulted in the exhaustion of the soil, activation of 

the wind erosion and reduction of areas covered by vegetation (including pastures). Hence, there is a 

distinct tendency of processes actively leading to desertification.   

Better understanding of the groundwater regime, interactions between surface waters and 

groundwaters and factors influencing groundwater quantity and quality is therefore of the utmost 

importance to secure the water supply for the economy and population.  Improved knowledge of 

groundwater recharge is needed to avoid overexploitation of the resources and deterioration of current 

situation. Mapping of isotopic and geochemical tracers over the country would provide the essential 

information which is currently not available in Georgia and expand the opportunities for both research and 

practical recommendations related to the hydrological cycle and water management.  Stable and 

radioactive isotopes (18O, 2H, 3H) of the water molecule provide the information which may otherwise be 

difficult or impossible to obtain, e.g. example on the time spent by the water in an aquifer, altitude of 

groundwater recharge area, contribution of river or snowmelt waters to the production wells, or identification 

of old waters recharged during other climatic conditions [1-5].  

 

 Material and methods 

  

The project of Georgian Scientific foundation FR-18-10092 "Mapping environmental tracers for the 

assessment of water resources in Georgia under Changing Climatic Conditions" consists in the regional 

application of isotopic and hydrochemical methods for a better understanding of groundwater resources and 

links among groundwater’s, surface waters and pollution sources. 

The main aim of the project is Analysis of spatial and temporal distribution of isotopic and geochemical 
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composition of natural waters in Georgia, identification of perspective water resources and their potential 

vulnerability. Organize new and use of existing for determining the background and character of variations 

isotopic and geochemical composition. 

In the frame of project, during 2019, the temporal (monthly) sample collection for isotopic analyses 

carried out in the existing networks of Geological Hydrometeological Departments of  National 

Environmental Agency (NEA) of Ministry of Environmental protection and Agriculture. Their network 

consist 8 GNIP (Global Network of Isotopes in Precipitation) and 4 GNIR (Global Network of Isotopes in 

Rivers) stations. Furthermore, monitoring network that includes 34 boreholes and 6 springs. 

Supplementary data hydrological and meteorological data from the existing networks (e.g. precipitation 

amount, air temperature, river discharge, results of chemical and isotopic analyses, water conductivity and 

pH) will be used too. Based on the existed agreement between mentioned above organization and Institute of 

Geophysics, carry out sampling for isotope by NEA, which will be carried out for analysis in the Institute of 

Geophysics. Besides, in the monitoring network included the deep aquifers monitoring network 

(www.hggrc.net) of Institute of Geophysics, which covered all the territory of Georgia and where carried 

out monthly sampling campaign for chemical and isotope analysis. The existing and newly obtained 

data are using for assessment temporal variation of stable isotopes and geochemical parameters (background, 

seasonal variation etc).  

 

 

 

Fig 1. Location of monitoring station on the territory of Georgia 

 

Environmental isotopic (18O and 2H) analysed and interpreted in the Institute of Geophysics.  

In order to assessment spatial-temporal variation of stable isotope data analyzed undependably for 

precipitation, surface, groundwater and together. 
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Fig. 2. Variation of isotopes in precipitation 

 

 

Fig. 3. Variation of isotopes in rivers and precipitation 
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Fig. 4. Variation of isotopes in surface and groundwater 

 

On the all figures shows the 18O-2H relationship. It reveals that waters in almost all samples are located 

along the global meteoric water line. Value of stable isotopes are mainly changing according elevation and 

became heavier along his pathway. Fig. 2 reveals that on the value of modern precipitation influences 

difference between elevation of station and seasonal variation. Its value changed between large amount -2.3 

– 18.3 ‰ V-SMOW. Fig. 3 shows, that value of 18O isotopes in river is heavier -6.1 ‰ V-SMOW (compare 

with same period of sampling the precipitation) and variation has “narrower” diapason. Fig. 4   show value 

of all kind water source water (precipitation. spring, river and borehole). Because, generally all station 

contains fresh water, that why isotope value located nearby each other along GMWL. Pathway from 

precipitation to surface water (river) shorter, than to the groundwater (spring and borehole). That why spring 

water 18O value heavier (-14.1- -12.13 ‰ V-SMOW) tan rivers (-12.1- -10.01 ‰ V-SMOW).  

 

Conclusions 

Isotopic composition of water in the study area evolves according to a line parallel with the 

global meteoric water line. Studded average value of stable isotope (18O-2H) and its relationship. 

Fixed isotope value in difference water source (precipitation, surface and groundwater) and 

following evolution of groundwater isotopic composition in the space (pathway from recharge to 

the discharge area) and temporal (seasonal variation) variation. 
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რეზიუმე 

 
მიწისქვეშა წყლების რესურსების შესწავლისა და მათი მოწყვლადობის შეფასებისთვის 

დაინერგა ეკოლოგიური ტრასერების მეთოდოლოგია. სტაბილური იზოტოპების დროით-

სივრცული ცვლილებების შესწავლის მიზნით დაიწყო სამონიტორინგო ქსელის ორგანიზება 

საქართველოს ტერიტორიაზე.   
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Резюме 

С целью оценки ресурсов подземных вод и установления их экологической уязвимости была 

внедрена методика экологических трассеров. С целью изучения пространственно - временной 

измененчивости этих трассеоров начата организация мониторинговой сети на территории Грузии. 
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