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• Advancement in science and engineering 
application in Earth Sciences

• Climate change models  understanding the 
past and foreseeing the future

• Oreskes et al. (1994): how can mathematics 
calculate something as non – linear as climate?



What kind of eruption can affect 
climate?

• Highly explosive volcanoes (VEI scale)

 high eruption column

 great amounts of ejecta

• High concentrations of sulphur within the 
volcano
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Products of a volcano

• Lava

• Volcanic ash

• Tephra

• Gases:

o H2O, COS, CO2, CO, N2, SO2, H2S, HF, HBr...

Credit: NASA



Volcanic ash

• Composition:

- fine – grained rock

- mineral fragments

- glass shards

• Greatly interferes with air traffic

• Damages the aircrafts

• No significant impact on climate
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Consequences of H2SO4 aerosols

• Sunlight backscatter

 Decrease in global temperature a year after        

the eruption

• Stratospheric heating

Winter warming effect

• Aircraft problems



Influence of H2SO4 aerosols on global 
temperature

*1 Bradley, R.S., Jones, P.D., Records of explosive volcanic eruptions over the last 500 years, Reprinted from 'Climate since A.D. 1500', edited by R.S. Bradley and P.D. Jones, Routledge London, 
1992, 606 – 622
*2 Liu, X., Penner, J.E., Effect of Mount Pinatubo H2SO4/H20 aerosol on ice nucleation in the upper troposphere using a global chemistry and transport model, Journal of Geophysical Research, 
Vol. 107, 2002, (2) 1-16
converted to teragrams from megatons (30 Mt)
*3 Smithsonian Institution, National Museum of Natural History, Global Volcanism program
*4 The calculations have been made using the data from GLOBAL Land-Ocean Temperature Index in 0.01 degrees Celsius, which is a table created by NASA

*5 NIA - no information available



The Tambora eruption, 1815

• Greatest eruption in recorded historical data
• 1816 
 ‘A year without a summer’
 Anomalously high rainfall in Europe during 

the summer
 1 - 2°C cooler temperatures, for the mean of  

1810 – 1819
 red sunsets, ‘dry – fogs’
 agricultural problems throughout the world



Conclusions

• Explosive – volcanic eruptions 

 disrupting the atmosphere

 affecting the climate

• Eruption greater than VEI 7 – major 
consequences 

• Could the volcanic eruptions be predicted in 
the future, along with their consequences?
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