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USE OF ISOTOPIC TECHNIQUES FOR THE ASSESSMENT OF HYDROLOGICAL INTERACTION SURFACE WATER 

This job integrates the first results from the studies  "Conceptual 

Hydrological Model for the middle and lower parts of the Man 

River basin using hydrological, hydrochemical and isotopic 
techniques " (Palacio, 2011) and "Hydrochemical and Isotopic 

techniques for the assessment of hydrological processes in the 

wetlands of Bajo Cauca Antioquia" (University of Antioquia and 
International Atomic Energy Agency (IAEA).

The Man river basin covers an area of 688 km

ranging from 25 to 30 °C; The
mm. The geology of the area is composed mainly of clastic 

sedimentary rocks of continental origin

A hydrological model of interaction between surface water and 
groundwater for the lower middle of the Man River basin was 

obtained by the use of hydrological analysis techniques. This 

model was refined, adjusted and validated using isotope 
techniques based mainly on the analysis of spatial and temporal 

variance of stable isotopes found in rain water, surface bodies of 

water such as streams and wetlands, and in an unconfined aquifer.
 

 

• The isotopic values of most groundwater catchments sampled during this period are below the evaporation line, which could mean 
that the water underwent processes of evaporation before reaching the aquifer system, a plausible situation considering that 

unusually dry. 

• The isotopic analysis allows to have a better understanding about the interactions 

groundwater.  The isotopic values of most groundwater catchments sampled during this period are below the evaporation line, which 
could mean that the water underwent processes of evaporation before reaching the aquifer system.

• In 2010, variability in the isotopic composition of ground water was minimal and very similar to that of rain and surface wat

year was one of the wettest periods in the hydrology of the region.
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INTRODUCTION 

 
This job integrates the first results from the studies  "Conceptual 

Hydrological Model for the middle and lower parts of the Man 

River basin using hydrological, hydrochemical and isotopic 
techniques " (Palacio, 2011) and "Hydrochemical and Isotopic 

ues for the assessment of hydrological processes in the 

wetlands of Bajo Cauca Antioquia" (University of Antioquia and 
International Atomic Energy Agency (IAEA). 

The Man river basin covers an area of 688 km2; with temperatures 

The average annual rainfall is 2.800 
The geology of the area is composed mainly of clastic 

sedimentary rocks of continental origin 

A hydrological model of interaction between surface water and 
groundwater for the lower middle of the Man River basin was 

tained by the use of hydrological analysis techniques. This 

model was refined, adjusted and validated using isotope 
techniques based mainly on the analysis of spatial and temporal 

variance of stable isotopes found in rain water, surface bodies of 

h as streams and wetlands, and in an unconfined aquifer. 

METHODS 

 

RESULTS 

 

 

 

 

 

CONCLUSIONS 

most groundwater catchments sampled during this period are below the evaporation line, which could mean 
that the water underwent processes of evaporation before reaching the aquifer system, a plausible situation considering that 

The isotopic analysis allows to have a better understanding about the interactions 

The isotopic values of most groundwater catchments sampled during this period are below the evaporation line, which 
ould mean that the water underwent processes of evaporation before reaching the aquifer system.

In 2010, variability in the isotopic composition of ground water was minimal and very similar to that of rain and surface wat

t periods in the hydrology of the region. 
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The directions of flow show the interaction that 

occurs between the surface and the 

underground. The unconfined aquifer 
contributes base flows to the surface flow in the 

upper and lower sections of the Man River, in 

Quebradona stream and towards the Cienaga 
Colombia wetland; in the middle, the Man 

River acts as an influent stream on its left bank, 

giving water to the aquifer. 

 

The local meteoric line that coincides with the 

global meteoric line. The weighted value of the 

precipitation corresponds to -8 in δ 18O y -57 in 

δ
 2H.  The evaporation line that follows the 

relation δ 2H = 6,1* δ 18O – 5,0. 
 

Piper diagrams show a set of facies for 

groundwater that vary from 
calcium/magnesium bicarbonate, sodium 

bicarbonate to mixed, while surface water is 

composed of calcium bicarbonate. The rain 
water was shown to be calcium bicarbonate in 

nature. 

most groundwater catchments sampled during this period are below the evaporation line, which could mean 
that the water underwent processes of evaporation before reaching the aquifer system, a plausible situation considering that that year was 

The isotopic analysis allows to have a better understanding about the interactions that occurs between the surface and the 

The isotopic values of most groundwater catchments sampled during this period are below the evaporation line, which 
ould mean that the water underwent processes of evaporation before reaching the aquifer system. 

In 2010, variability in the isotopic composition of ground water was minimal and very similar to that of rain and surface water; this 


