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RESUMEN

que describen la distribución de velocidades. Algunos fenómenos naturales que presentan estas funciones son 
los huracanes, los cuales son generados por las diferencias de presión; los ciclones, cuya fuente primaria de 
energía es el gradiente horizontal de temperatura, y los remolinos, que están ligados al gradiente de presión 
hidrostático. En el caso particular de los remolinos, éstos generan velocidades secundarias, las cuales son 

fenómeno también se observa en tornados, donde la fuerza centrífuga es mayor en la parte superior y luego 
va disminuyendo hacia el fondo, mientras que en los ríos se detecta particularmente en curvas y uniones 

-
terización es fundamental. El objetivo de este estudio fue estimar las velocidades secundarias en la unión de 
dos ríos, a partir de mediciones de campo realizadas con medidores acústicos Doppler. Un segundo objetivo 

lo que su entendimiento ayudará a pronosticar cambios morfológicos en los ríos.

ABSTRACT

Fluid dynamics has the purpose of understanding the movement of liquids and gases by functions that 
describe the distribution of velocities. Some natural phenomena that present these functions are hurri-
canes, generated by pressure differences; cyclones, developed by the horizontal temperature gradient; 
and eddies, associated with a hydrostatic pressure gradient. In the particular case of eddies, they generate 

addition, this phenomenon is observed in tornados, where the centrifugal force is greater in the upper layer 
and decreases towards the bottom, whereas the pressure gradient moves from a high to a low pressure; 
while in rivers it is detected particularly in bends or joins. Understanding the development of secondary 

hence their characterization is fundamental. The objective of this study was to obtain the secondary 
velocities developed as an effect of the union of two water currents, based on data acquired from Doppler 
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erosion and sedimentation processes; therefore, understanding them might help to evaluate and predict mor-
phological changes in rivers.
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coupled with the longitudinal movement, causes a 

-

one-dimensional models and even from classical 
two-dimensional models, such as the Saint-Venant 

a better understanding of hydrodynamics presented 

produced by the bottom when turning on the same 
radius.

Hydrometric windlasses are used in traditional 
measurements of currents in channels (Priego et al., 

-

knowledge about its use and capabilities. In most of 

skilled personnel for its operation. These devices 
base their functioning on sound, in order to measure 
the particles suspended in water and obtain velocity 

-

v2
r = gSr + = 01

ρ
∂τr
∂z

where v is the velocity,  is the water density, r the 
curvature radius, Sr the cross slope, r the transverse 
shear force, and g the acceleration of gravity. The 

the second is related to the slope of water on a 
transverse surface, and the third is the turbulent 
shear force.
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is directly related to the water depth for the curva-

-
sistance of the bottom. However, secondary currents 

hydrodynamic conditions and which knowledge is 
essential for the development of a general theory; 
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work (Lane et al., 1998; Roberts, 2004; Song et al., 
-

of this convergence generates a helical cell on each 
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the transverse and longitudinal components of the 
velocity vector. Other authors such as Rhoads and 

were calculated, and the components of the cross 
currents were determined.
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