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Volcanic impacts and hazards   

 
I will be joining the Departments of Chemistry and Geography in September 2017 as Lecturer in 
Climate Modelling. I use numerical models and observations to improve our understanding of the 
impacts of volcanic eruptions on atmospheric chemistry, climate and the environment including 
volcanic hazards to aviation. Interested Part III students do not require any prior knowledge of 
computer modelling or coding and will either be using simple numerical models or existing model 
output and observational datasets. Below is a list of a range of research topics on offer. Please 
contact me (a.schmidt@leeds.ac.uk) if you have any questions. You will be part of the wider 
research team at the Centre for Atmospheric Science.  
 
Email: a.schmidt@leeds.ac.uk  
Personal webpage: http://homepages.see.leeds.ac.uk/~anja 
 
Volcanic pollution and climatic effects due to volcanism in Iceland 
 
There have been three major eruptions in Iceland since 2010: two explosive eruptions (2010 
Eyjafjallajökull and 2011 Grimsvötn) and one effusive eruption (2014-2015 Holuhraun) that resulted 
in transport of volcanic pollutants (ash and sulphur species) as far as central Europe. In this project 
you will collect and analyse data from air quality monitoring stations in Iceland and central Europe 
in order to understand the degree to which each of these recent eruptions affected air quality, 
extending our recent work (Fig 1); see also Schmidt et al. [2015].  
 

 
 
Fig 1: Maximum 1 h mean sulfur dioxide (SO2) mass concentrations (µg/m3) measured at the surface during 
September 2014 at air quality monitoring stations across Northern Europe. Figure from Schmidt et al., 2015. 
 
You will contrast the observations to output from numerical models to understand the skill and 
usefulness of models to simulate volcanic pollution events. There is also scope to focus on the 
regional climatic effects these eruptions may have had. In particular, we have recently shown that 
the 2014-2015 eruption at Holuhraun in Iceland resulted in low-level clouds over the North Atlantic 
to become brighter, thus inducing a local-scale cooling effect [Gettelman et al., 2015].   
 



Atmospheric and climatic effects of the 2011 Nabro eruption 
	
The 2011 eruption of Nabro in Eritrea significantly perturbed aerosol particle concentrations of the 
tropical stratosphere [Bourassa et al., 2012]. Yet there is no consensus among atmospheric 
scientists as to whether the eruption directly reached stratospheric heights or whether the 
atmospheric effects of the eruption were amplified by the fact that the sulphur emitted by the 
eruption was transported into the stratosphere via the Asian Monsoon circulation [e.g., Vernier et 
al., 2013]. You will analyse a set of existing model simulations to characterize the transport and 
dispersion of the volcanic plume from the 2011 Nabro eruption. Model output will be compared to 
freely-available satellite datasets with the aim to shed light on the potential interactions of large-
scale atmospheric circulation with volcanic gases and aerosol particles.  
	
Volcanic forcing of regional climate change since 1990 
	
To quantify the impacts of man-made climate change it is essential to accurately attribute changes 
of surface temperature over recent decades not only to anthropogenic, but also to natural climate 
forcing agents such as volcanic eruptions. The eruption of Mount Pinatubo in June 1991 was the 
last major explosive volcanic eruption in the tropics to date. Since then a series of smaller-
magnitude eruptions have occurred (Fig 2), which have been shown to have resulted in a small 
negative forcing of climate [Solomon et al., 2011].  
 

 
 
Fig 2: Time series of volcanic sulfur dioxide (SO2) emissions (in Tg of SO2, shown by the colour) since 1990 
as a function of latitude, with the eruption size (indicated by seven distinct sizes of grey circles) using the 
Volcanic Explosivity Index (VEI). Figure courtesy of Anja Schmidt. 
 
While previous work focused on the global-scale climatic effects of this series of smaller-magnitude 
eruptions, you will analyse existing model output in order to quantify regional climate effects. 
Interested students could also learn to carry out additional model simulations in order to investigate 
the effects of eruptions post-2005 on ocean heat content.   
 
Other potential topics: 
 
§ Forcing of volcanic climate change since 1250 CE inferred from proxy-reconstructions (such as 

grape-vine harvest dates or cherry blossom dates) and written records. You could focus on 
certain time periods such as the Little Ice Age or certain regions (such as Asia or Europe). 
 

§ Volcanic ash hazards to aviation. You could focus on known encounters of aircraft with 
volcanic ash clouds or carry out a probabilistic hazard assessment for a specific region or 
volcano. 
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