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Changes in atmospheric CO2 concentration at Syowa Station

Changes in atmospheric methane concentration at Syowa Station

Scene of a sampling balloon in mid-observation

The global background values of greenhouse gases have been accurately ascertained. The results reveal 
that the rise in CO2 and methane concentrations in the Antarctic atmosphere, where manmade impact 
is smaller than elsewhere on the planet, is more or less the same as at middle latitudes in the northern 
hemisphere (albeit somewhat delayed). This has helped to clarify the extent of impacts caused by human 
activity. 

High-precision monitoring of greenhouse gas 
concentrations in the atmosphere

Continuous observation of greenhouse gas concentrations over many 
years has made it possible to detect subtle changes, allowing us to 
clarify correspondence with El Niño and other global climate change 
phenomena. The rate of increase in methane, meanwhile, has been 
found to differ greatly depending on the epoch. 

Estimating sink and source by analyzing 
isotope ratios

A comparison of changes in carbon stable isotope ratios 
with year-on-year changes in CO2 concentration has 
made it clear that changes in the annual rate of increase 
are mainly caused by variations in the activity levels of 
terrestrial fl ora. 

Using sampling balloons to observe 
greenhouse gas concentrations in the 
stratosphere

By sampling and analyzing air from the stratosphere 
using a compact air sampler mounted on a sampling 
balloon, we have clarifi ed the concentrations and isotope 
ratios of greenhouse gases in the stratosphere. This has 
revealed that the average concentrations are the same as 
values for the troposphere 4-5 years earlier. 
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Monitoring greenhouse gases to clarify global background values


