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Extreme events such as wildfires and volcanoes not only have harmful effects on vegetation, 

human infrastructure and lives, but can also significantly impact the Earth's atmosphere by 

emitting large quantities of aerosols. Although the absorptive capacity of aerosols emitted by 

volcanoes and wildfires is very different, both can have large impacts, especially in the 

stratosphere where they remain for months to years. Yet little is known about their effects on 

the atmospheric temperature structure and climate. 

Using radio occultation data, we analyzed two of the largest wildfires of the last decade. We 

found significant local warming of the lower stratosphere by up to 10 K within the aerosol 

plumes emitted by the wildfires immediately after they emerged. The impact on the lower 

stratospheric climate persisted for several months and reached up to a remarkable 3.5 K in 

the case of the 2019/20 Australian wildfires. This is stronger than any signal from minor 

volcanic eruptions in the last two decades. 

The recent massive eruption of the Hunga Tonga–Hunga Ha'apai volcano not only sent strong 

shock waves around the globe, but also set a new record for plume height, transporting 

aerosols up to an altitude of more than 50 km into the mesosphere. However, compared to 

the high explosiveness of this eruption, only a small amount of aerosols has been released, 

equivalent to that of a moderate volcanic eruption. This raises the question, about the impact 

of the eruption on important atmospheric parameters such as temperature, and what other 

traces it left in the upper atmosphere. 

In our presentation, we will compare the signals from wildfires with those from volcanic 

eruptions on atmospheric parameters such as temperature. Further we highlight some of the 

key benefits of radio occultation data for studying the atmospheric impact of these types of 

extreme events.  


