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                Schematic illustration of the random overlap method. The original k-distributions of H2O and CO are shown in panel a), with the combined k-coefficients shown in panel b) calculated using Eqs. (11) and (12) assuming ζH2O = 0.9 and ζCO = 0.1. Without resorting and rebinning (RO) the kxy,lm-coefficients with corresponding weights wxy,lm are used directly. With resorting and rebinning (RORR) the combined k-coefficients in panel b) are resorted, as shown in panel c), and then rebinned down to a smaller number of k-coefficients, as shown in panel d).

              

    

  
    
      Fig. 4 
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                Fluxes (left) and absolute errors in fluxes (right) for the night side P–T profile in Fig. 3. The line-by-line (LbL) calculation was run at a 0.001 cm-1 resolution corresponding to 5 × 107 monochromatic calculations, while we used 120 rebinned k-coefficients in each band corresponding to 3840 pseudo-monochromatic calculations. Both results were obtained using ATMO.
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                Same as Fig. 4 but for heating rates.

              

    

  
    
      Fig. 6 
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                Fluxes (left) and absolute errors in fluxes (right) for the day side P–T profile in Fig. 3.

              

    

  
    
      Fig. 10 
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                Fluxes (left) and heating rates (right) obtained with the night side P–T profile in Fig. 3 using constant mixing ratios equal to the mixing ratios at P =104 Pa, T =1000 K. This eliminates errors caused by the implicit interpolation of mixing ratios with PM which dominates the errors seen using this overlap method in Figs. 8 and 9.

              

    

  
    
      Fig. 12 
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                Same as Fig. 11 but for heating rates. L1 norms of the errors (see the caption of Fig. 9) are 7.6 % for RORR with [image: equation], 3.0 % for RORR with [image: equation], 1.8 % for RORR with [image: equation], 7.0 % for EE, 2.2 % for AEE and 119 % for PM.
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