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ABSTRACT 

Experimental studies [1], [2] are devoted to the analysis of shallow mixing layers in the case where 

fluid is in contact with a porous layer formed by bank vegetation. Such a situation often occurs 

during floods. Variability of the friction coefficient in the transverse direction results in asymmetry 

of the base flow profile confirmed by experiments in [2]. Semi-analytical formulas for the base flow 

velocity distribution are derived in [2].  

In the present paper we performed linear stability analysis for the base flow profile defined in [1]. 

The critical bed-friction number is calculated for different sets of experimental conditions [1]. The 

effect of asymmetry of the base flow profile is analyzed by comparing linear stability characteristics 

of symmetric and asymmetric base flow profiles.  

Weakly nonlinear theory is used in the paper to analyze the development of instability in case where 

the bed-friction number is slightly smaller than the critical value. The amplitude equation in this case 

is the complex Ginzburg-Landau equation. The coefficients of the equation are computed in closed 

form in terms of integrals containing linear stability characteristics of the flow. Stability of plane 

wave solutions of the Ginzburg-Landau equation for the calculated values of the coefficients and 

different initial conditions is analyzed.  
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