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4. Results  
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Figure 1. Zonal and time mean over 12-month worth of model output covering 2/1/2018-2/1/2019 for: (a) Long-wave heating rate, 
K/day; (b) Short-wave heating rate, K/day. Upper row – results produced by HGFS, medium – by GFS, and the lower row the 
difference (HGFS – GFS). Vertical coordinate shows model level number. 

 

Figure 1 shows zonal and time mean over 12 months worth of model output, covering the period of 2/1/2018-2/1/2019 for LW 250 

(left panel) and SW (right panel) heating rates. Global biases are small for both heating rates and constitute about 2-3% of the 

global mean value. Decrease in LW radiative cooling at the top of tropical and subtropical boundary layer is compensated by 

the corresponding decrease in SW radiative heating, and consistent with decrease in low cloud cover in these areas (not shown). 

Biases in the stratopause may be related to the new parameterizations of O3 and H2O photochemistry that were not present in 

the 2011 version of the model. 255 

 


