
Two sets of samples were used for performing 

both a REGIONAL and a LOCAL analyses.

The study area is located in the eastern part of Chad. Two sites: Am Zoer (West; 18

boreholes and 2 wells) and Guereda-Iriba (East; 6 boreholes and 5 wells) were

sampled for groundwater studies. The whole physico-chemical data set is

considered for regional analysis.

The local analysis focuses on the Am Zoer (West) site. Chemical data from 18

boreholes and hydrogeological data (hydrogeological logs, specific discharges,

transmissivities) from 114 boreholes were utilized.
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The saturation indexes (calcite and dolomite) are lower on the East that could indicate less developed water-

rock interactions. The Cl
-
, SO4

2- and NO3
-

contents measured in samples from the wells are close and the

samples from boreholes are undersaturated in SO4
2- and NO3

-
(regarding the Cl- content), possibly indicating

anthropogenic sources.

The PHYSICO-CHEMICAL VARIABILITY were 

highlighted for both scales.

The HYDRO-GEOCHEMICAL PROCESSES explaining 

the variability were identified.

Method:

The boreholes used for the physico-chemical sampling do not match with

the boreholes for which hydrogeological data are available. The

hydrogeological data were thus spatialized on the sampled boreholes using

the Regularized Spline with Tension (RST) interpolation method. The

physico-chemical data and hydrogeological data were then compared

together by multivariate analysis tools.
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On a regional scale, the variability in the physico-chemical properties appears to be related to sample location

(West vs East ; Ca2+,Cl-,SO4
2-,and, T°C) and to the sample origin (boreholes vs, wells ; T°C, pH,

Ca2+,Mg2+,Na+,HCO3
-, Cl-,SO4

2- and F-). How can this variability be explained?

At the local scale, samples from the boreholes correspond to similar water type (calcium bicarbonate) but some

contents (Cl- and NO3
-) vary markedly. Could this variability be linked to variation in the hydrogeological

properties?

The F- and NO3
- contents appear to be linked to the alluvial thickness and also the borehole productivity. The

other chemical contents are generally higher in altered formations (less productive) and lower in fractured

formations (more productive).
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