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Year-on-year change of monthly-averaged ozone amount in October in the 
atmosphere above Syowa Station (altitude 12-20km) Year-on-year change of upper-air temperature (1969-2012)

Observation of total ozone amount

Anemometer tower and 
instrument shelter

Ozonesonde observation

Upper-air observation in windy 
conditions

On a real-time basis, meteorological observations at Syowa Station are used as basic data for daily weather 
forecasting by various countries. In addition, the long-term Antarctic observation of more than 50 years at Syowa 
Station are extremely valuable, as they are widely used for prediction and researches of global warming and the 
ozone layer through data centers designated by the World Meteorological Organization (WMO). The results of 
observation at Syowa Station are published in various reports including the annual WMO Antarctic Ozone Bulletins.

Discovery of the Antarctic ozone hole and ozone 
monitoring

During the total ozone observation at Syowa Station in 1982, 
the phenomenon of rapid ozone depletion (an “ozone hole”) was 
discovered in the earth’s atmosphere above the Antarctic. This 
Antarctic ozone hole had expanded rapidly until the 1990s, but the 
expansion was then halted by international efforts to protect the 
ozone layer. Seen over the long term, however, the scale remains 
large compared to the situation in the early 1980s.

Monitoring climate change including global warming
At Syowa Station, surface and upper-air observations have 

been made continuously for 50 years. On a real-time basis, the 
observed data are internationally exchanged and used for weather 
forecasting worldwide. In addition, the accumulated meteorological 
observations, background values almost unaffected by human 
activities, are used for the monitoring and prediction of climate 
change.

Atmosphere

Routine observation: Japan Meteorological Agency “Contributing to global warming 
prediction and ozone layer monitoring through meteorological observation”
Observation helping to stop ozone hole expansion
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Source: Annual Report on the Ozone Layer and UV Rays (2012)

A pronounced fall in temperature in the upper layer

Hardly any temperature change in the lower layer
- Annual average temperature
- Regression line

Temperature at 100 hPa (upper atmospheric layer)

Temperature at 850 hPa (lower atmospheric layer)
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