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HFCs are weak ozone-depleting substances. The ozone 
depletion caused by HFCs is small but not zero (panel a).  
Global ozone decreases to approximately -0.035% (-0.10 
DU) by 2050. The estimate depletion uses a “high” scenario 
for projected future HFC emissions (panel b). Ozone 
depletion potentials (ODPs) for HFCs range from 0.39x10-3 
to 30.0x10-3, approximately, 100 times larger than previous 
ODP estimates that were based solely on chemical effects.  
Per unit mass, CFC-11 causes about 400 times more ozone 
depletion than the HFCs, while HCFC-22 causes 8 times 
more ozone depletion. 

Ozone depletion by HFCs results from a combination of 
stratospheric temperature and circulation changes. 
HFCs warm tropospheric and stratospheric temperatures 
(panel c), since many HFCs are strong radiative forcing 
compounds with long atmospheric lifetimes. Warming 
increases with height from the troposphere into the lower 
stratosphere, with a peak tropical warming of 0.41K at 18km 
by 2050, and less warming in the middle and upper 
stratosphere. This warming has an indirect ozone depletion 
effect by accelerating temperature-dependent chemical 
reactions. As with the response to CO2 forcing, HFCs 
enhance upward motion in the tropical stratosphere, and 
downward motion poleward of 40° latitude, causing an 
approximately 1% change in the strength of the 
stratospheric circulation. The resulting ozone response is 
latitude and altitude-dependent. 

Reducing HFC emissions, and thus their radiative forcing, would reduce the HFC impacts on the 
stratosphere, lessening the temperature and circulation responses and the resulting ozone depletion. 
Hence, emerging HFC species that have low atmospheric concentrations, short lifetimes, and are weak radiative 
forcing agents would have proportionately smaller impacts on stratospheric climate and ozone.  

In 2050, HFC-125 is projected to be the 
largest contributor to HFC-related ozone 
depletion. HFC-125 accounts for approximately 
half of the HFC-related changes in atmospheric 
temperature, circulation and ozone in 2050; the 
impacts of HFC-125 are comparable to the 
combined impacts of HFC-23, HFC-32, 
HFC-134a and HFC-143a. The relatively large 
contribution of HFC-125 to ozone depletion is 
proportional to its large contribution to radiative 
forcing. 
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