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Parametric evaluation of the Euler-Lagrangian approach
for tracer studies
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ABSTRACT

The determination of dispersion number or its coefficient is pertinent to the control of pollution. This
study evaluated the importance of the parameters measured from a river in South West Nigeria, during
tracer studies using the Euler-Lagrangian approach. Several measurements which included tracer
concentration, width, velocity, sampling time, and sampling point interval were obtained between
January and April of 2017, cutting across the raining and dry seasons for model development and
sensitivity analysis. The result revealed that a 1% increase in the dispersion coefficient will result from
a 2.487% increase in velocity (f =2.671, p = 0.020) and 8.914% increase in the channel width (t = 6.124,
p=0.000), which were statistically significant at 5% and 1%, respectively. This finding is well supported
by previous studies which made use of the variable distance and constant time method. Furthermore,
sampling time (t = 5.087, p = 0.000), sampling point interval (t = 6.124, p = 0.000), and tracer concentra-
tion (t = 2.453, p = 0.030) were new variables identified and all were statistically significant and had a
direct relationship with dispersion coefficient. It is recommended that the Euler-Lagrangian approach
should be adopted in other rivers to verify these claims, as it could be seen as a sustainable method for
conducting tracer studies.
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