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Abstract 

Euphrates river water and groundwaters in the lower part of the Euphrates and Khabour river 

valleys in eastern Syria have been studied using hydrochemical and environmental isotope 

methods to asses the hydrogeological features of this system, and then to characterize the 

dynamic of groundwater salinization in this sector. Euphrates river water, which was rather 

fresh (TDS <0.7 g/L) and slightly increased in its salinity levels during the last two decades, 

was generally of calcium-sodium, sulphate-bicarbonate and chloride type. Groundwaters, 

which were originated from the Euphrates river waters by a direct lateral inflow, together with 

a vertical percolation of irrigation water, differ chemically from that of the Euphrates water, 

mainly in terms of salinity contents and by their evolution pattern to wards a sodium chloride 

type. This evolution reflects the importance role of evaporation process in this dry region, and 

in parallel agrees with the results of thermodynamic simulation essays, based on evaporation 

of the Euphrates river water. Groundwater salinity could be formed as a result of dissolution 

of halite and thenardite minerals, largely detected in considerable amounts on the soil surface. 

Stable isotopes permit a distinction between three groups of waters: 1) groundwater affected 

by high and slow evaporation processes; 2) groundwater affected by less evaporation process, 

and 3) groundwaters affected by intermediate evaporation process. Relationships between 

stable isotopes and major ions permit a distinction between two processes of increasing 

salinity: 1) enrichment by evaporation only; and 2) enrichment by both evaporation and 

dissolution of salts. Absence of practical drainage system together with irrigation under high 

evaporation rates and low depths of water table, are the primary reasons for the continuous 

deteriorating of groundwater quality and accumulation of salts in the soils of the study area. 


