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A theoretical study on stratospheric cooling due to increase in greenhouse gases
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We used a simple two-layer atmosphere model constrained by the radiative
equilibrium to demonstrate the existence of a threshold value in longwave (LW) emissivity that determines
whether increase in LW emissivity, i.e., increase in LW absorﬁtivity, induced by increase in well-mixed
greenhouse gasses (WM-GHGs), leads to warming or cooling of the atmosphere, and to investigate the carbon
dioxide concentration value corresponding to the threshold value in LW emissivity. We found that the
critical emissivity of the stratospheric layer which is required for entering the stratospheric warming
stage is 0.258. The threshold value of the carbon dioxide concentration corresponding to the threshold
value in LW is also investigated.
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