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            Abstract
Aerosols have a potentially large effect on climate, particularly through their interactions with clouds, but the magnitude of this effect is highly uncertain. Large volcanic eruptions produce sulfur dioxide, which in turn produces aerosols; these eruptions thus represent a natural experiment through which to quantify aerosol–cloud interactions. Here we show that the massive 2014–2015 fissure eruption in Holuhraun, Iceland, reduced the size of liquid cloud droplets—consistent with expectations—but had no discernible effect on other cloud properties. The reduction in droplet size led to cloud brightening and global-mean radiative forcing of around −0.2 watts per square metre for September to October 2014. Changes in cloud amount or cloud liquid water path, however, were undetectable, indicating that these indirect effects, and cloud systems in general, are well buffered against aerosol changes. This result will reduce uncertainties in future climate projections, because we are now able to reject results from climate models with an excessive liquid-water-path response.
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                    Figure 1: The column loading of sulfur dioxide.[image: ]


Figure 2: Changes in cloud properties detected by MODIS AQUA for October 2014.[image: ]


Figure 3: Changes in cloud properties modelled by HadGEM3 for October 2014.[image: ]


Figure 4: Modelled perturbations from HadGEM3 using UKCA for September–October 2014.[image: ]


Figure 5: Multi-model estimates of the changes in cloud properties for October 2014.[image: ]



                


                
                    
                
            

            
                Change history
	04 October 2017
Nature 546, 485–491 (2017); doi:10.1038/nature22974 Owing to a production error, the area means in Fig. 3a appeared incorrectly as −0.676 μm instead of −0.68 μm, and in Fig. 3c as –0.745 g m–2, instead of +0.75 g m−2. We also note a mistake in our estimate of the effective radiative forcing (ERF) for the experiment that considers a fissure eruption in June–July.
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        Editorial Summary
Volcanic eruption exposes aerosol–cloud interactions
Aerosols cast a wide shadow across many aspects of the Earth system. They reflect solar radiation, increase snow and ice melt, and contribute to local air pollution. Aerosols also interact with clouds, but the net effect of these interactions is difficult to disentangle from coinciding meteorological variations. Sulfate aerosols tend to increase reflection, and theoretical principles state that aerosols should lead to more but smaller cloud particles and should increase cloud lifetime and liquid water path. However, firm confirmation of these indirect effects has been hard to come by. Now, Florent Malavelle et al. use observations and modelling to help to understand the effects of a recent volcanic eruption in Iceland. The sulfate aerosols associated with the eruption caused a discernible yet transient brightening effect, but the effects on liquid water path were negligible. This result will help to reduce uncertainties in future climate projections, because results from climate models with excessive liquid-water-path responses can now be rejected.
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