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Elucidating the relationship between temperature, 
greenhouse gases and insolation

Ice cores from Antarctica preserve proxy indicators for environmental 
variations such as temperature and atmospheric carbon dioxide over 
the past hundreds of thousands of years (see Figure). Analysis of the 
Dome Fuji ice core has revealed that cause of glacial-interglacial climatic 
changes is the cyclic variations of the earth’s orbital shape.

It has also been found that CO2 has amplified the glacial-interglacial 
climatic changes, and that the current CO2 concentration (about 400 ppm) 
is unprecedented high value over the past several hundred thousand years.

Elucidating the relationship between glacial-
interglacial variation and sulfate aerosols

Microparticles floating in the atmosphere (aerosols) 
are also important as elements that impact Earth’s 
temperature variation. Measurements of the Dome Fuji 
ice cores have indicated an inverse correlation between 
sulfate salt flux and temperature indicators (oxygen 
isotope ratio) (Figure). This relationship revealed that 
sulfate aerosols have contributed to glacial-interglacial 
temperature variations.

CO2 concentration, Antarctic temperature, and Northern 
Hemisphere summer insolation

Relationship between sulfate salt fl ux and temperature

Ice from the depth of 3,028m (about 700,000 years ago) Ice core drilling at Dome Fuji Station

Analyses of gases, chemical impurities and water molecules in ice cores reveal past variations in 
temperature, greenhouse gases, aerosols and other environmental factors. Through the elucidation of the 
mechanism of glacial-interglacial climate changes, the ice core science contributes to long-term climate 
projections.

Drilling of deep ice cores at Dome Fuji Station
The Antarctic Continent is covered with a layer of ice (ice sheet) several kilometers thick. Columns of ice (ice cores) drilled vertically 

through the ice sheet are “time capsules” containing records of climatic variations over hundreds of thousands of years. At Dome Fuji 
Station (established in 1995), the deep ice drilling reached 3,035m by 2007. Currently, air, aerosols, water molecules and other records in 
the ice are being analyzed.

Dome Fuji deep ice core 
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