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Supporting Information 

Steps and equations for estimation of radiative forcing and change in global mean air 

temperature for methane (CH4): 

 

1. Radiative forcing (∆F in equation) due to reduced CH4 emissions was calculated using the 

simplified expression provided in Myhre et al.1: 

∆F = α(√M-√M0)-(f(M,N0)-f(M0,N0))     (equation 1) 

Where:  

α = 0.036 

f(M,N) = 0.47 ln[1+2.01x10-5 (MN)0.75+5.31x10-15 M(MN)1.52] 

M is the counterfactual CH4 concentration in ppb 

M0 is the observed CH4 concentration in ppb 

N0 is the observed N2O in ppb 

 

2. ∆F values were multiplied by 1.65 to account for forcing resulting from the production of 

tropospheric O3 and stratospheric water vapor during the degradation of CH4 in the 

atmosphere.1 

 

3. Radiative forcing estimates obtained from steps 1 and 2 were then used to determine the 

change in global mean air temperature (∆T) attributed to reduced CH4 emissions using an 

equation provided by Shine et al.2: 
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∆T(t) = 1/C ∫
0

t
  ∆F (t’)exp((t’-t)/(λC))dt’     (equation 2) 

Where: 

C is the heat capacity, 4.2x108 J K-1 m-2 

λ is the climate sensitivity 

We use λ consistent with a best estimate of climate sensitivity of 33 and bounds of 1.5 and 

4.54 

 

Steps and equations for estimation of radiative forcing and change in global mean air 

temperature for carbon dioxide (CO2): 

 

1. Using the assumption that all CH4 accounted for in this analysis would become CO2 

immediately, we calculated an immediate increase in atmospheric loading of CO2 equal 

to 44/16 times the mass of the CH4. The lifetime of CO2 for these purposes was assumed 

to be 12.4 years (which is the CH4 lifetime1) as that is the time period in which the CO2 

would have been created in any case due to oxidation of the CH4. Factors due to the 

carbon cycle itself, or reductions of CO2 in the future resulting from earlier absorption of 

the emitted CO2, were not accounted for, and would likely lead to a reduction in the 

impact calculated here. 

 

2.  Radiative forcing was calculated using the equation from Myhre et al.1: 

∆F = α ln (C/C0)       (equation 3) 

Where: 
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α = 5.35 

C is the counterfactual CO2 concentration in ppm 

C0 is the observed CO2 concentration in ppm 

Global mean CO2 concentration data from NOAA5 were used for observed 

concentrations.  

 

3. Global mean air temperature changes were calculated using the same approach described 

for CH4.  
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