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Distribution of magnitudes of velocities ([image: equation]; speeds) for weak and strong magnetic fields for the times shown in Fig. 2. Red and blue colours (thick lines) describe the velocity distributions for positive and negative magnetic fields greater than 50 Gauss, whereas green and yellow (thin lines) distributions represent the motions of the weaker magnetic elements. The ranges for both the weak positive and negative field strengths are [10 < B <  50 and −50 <  B <  −10] Gauss. Here, B is the magnetic field strength as obtained from the magnetograms. The solid lines represent the positive magnetic polarity, whereas the dashed lines represent the negative magnetic fields.



    

  
    
      Fig. 5. 
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Plots show three test cases for the proposed combination of two-component distributions for the continuum flow maps (lower set of panels) as well as for the magnetic elements motions (upper set of panels). First row in both six panel sets: case of combining two Rayleigh distributions for the total fit. They display the two independent Rayleigh components as well as the sum of the two components to form the whole measured velocity distribution for three different times. Second row for each: case of the combination of a Rayleigh background component with a variable Gaussian component. Times are in universal time (UT).



    

  
    
      Fig. 7. 
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Normalized reduced χ2 value (ϵx) was calculated for the two fitting combinations to decide the goodness of a fit, that is, which combination of functions would fit the flow maps better. Panels a and b: distribution for the difference between ϵ1 and ϵ2, for the distributions obtained from the LOS magnetograms, as well as for the difference between ϵ3 and ϵ4, for the distributions obtained from the continuum maps. Normalized reduced chi squared values ϵ1 and ϵ3 are related to Eq. (4), whereas ϵ2 and ϵ4 are related to Eq. (5). Panels c and d: temporal evolution of the changes of these differences between corresponding ϵ.



    

  
    
      Fig. A.2. 
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Similar to Fig. 5, but for the quiet Sun region as outlined in Fig. A.1 for three different test cases showing only the distributions obtained from the continuum maps. Thus the arrangement of the panels is as follows: top row: histograms of velocity as computed from the continuum maps for three different times applying a double Rayleigh component distribution fit, bottom panels: combination of Rayleigh and Gaussian distribution (all cases obtained from continuum maps).



    

  
    
      Fig. A.3. 
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Similar to Fig. 6, but for the quiet Sun region as outlined in Fig. A.1 and only showing the continuum proper motion case (due to quiet Sun conditions, not enough moving magnetic elements are available to obtain velocity distributions).
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