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My research and teaching focuses on understanding the 

mechanisms and drivers of environmental variability. 

Ultimately, my research aims to constrain uncertainties 

associated with predictions of likely future environmental 

change.



Geography & Environmental Science



GEO1408B – Global Issues

GEO2467 – Climate Change – The Physical Basis of 

          the IPCC

GEO2462 – Research Methods and Design

GEO3455 – Marine Climate and Environmental 

Change

GEO3438 – Research Dissertation 

This lecture is a taster for the types of 

content you might find across CGES degree 

programmes. In particular,  within these 

modules:





The IPCC was founded in 1988



Figure SPM.1 | History of global temperature change and causes of recent warming Panel (a) Changes 

in global surface temperature reconstructed from paleoclimate archives. Panel (b) Changes in global 

surface temperature over the past 170 years.



How do can the IPCC make these statements?

Observations

Proxy based reconstructions



Observations of 

surface air 

temperature

• Satellites – since 1970’s
• Ground observations 

• Weather stations

• Thermometers

• Rain gauges

• Barometer

• Ocean buoys

• Temperature 

• Salinity

• Turbidity  



Timeline of the invention of thermometers

1593 – First water thermometer (Galileo Galilei)

1654 – First sealed liquid (alcohol) thermometer invented.

1659 – Central England Temperature series started.

1714 – First mercury thermometer (Gabriel Fahrenheit )

1742 – Celsius scale devised (Anders Celsius )

1848 – The Kelvin scale of absolute temperature proposed

1979 – First Satellite observations

1990’s – Digital thermometers



The Central England Temperature series



Estimating global air temperature

Thermometers invented in Europe. It took time 

for the technology to propagate around the 

world

Global Historical Climatology 

Network >7000 stations 



Measuring air temperature over the ocean

International Comprehensive Ocean-Atmosphere Data Set

ICOADS



Proportion of the ocean covered by ICOADS







How do we know that what is captured by the 

observations is unprecedented and  not just 

natural variability?



Reconstructions of past climate



Dendrochronology



~300 um

Crossdating

Developed by 

dendrochronology



Crossdating – The core principle to absolute dating







Distribution of dendrochronologies







Multi proxy based approach







Summary

• Modern observations of air temperature typically only span the 

last 100 or so  years.

• The Central England data provides the longest record, but still 

mostly captures anthropogenically influenced climate.

• We therefore need proxy data to provide long term context and 

provide information on the natural rhythms of the climate system



Thank You
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