
SAKURA Program 15th Anniversary | First observation from space of the production of 
ozone pollution near the Earth surface over East Asia 

 
Collaboration between the Laboratoire Interuniversitaire des Systèmes Atmosphériques (LISA) in 
France and the Japan Agency for Marine-Earth Science and Technology (JAMSTEC) in Japan. 
 

For the first time, photochemical production of ozone pollution near the Earth surface (located 

below 3 km altitude) has been quantified over East Asia using only satellite data. This first 

quantification is of major importance because it is made close to the surface and therefore directly 

related to air quality. These unprecedented results were obtained by a French-Japanese team of 

researchers from the Laboratoire Interuniversitaire des Systèmes Atmosphériques (LISA) in France 

and the Japan Agency for Marine-Earth Science and Technology (JAMSTEC) in Japan, consolidated in 

the framework of a PHC SAKURA partnership funded in 2014-2015 and then supported by the French 

National Centre for Space Studies (CNES), the National Spatial Remote Sensing Program (PNTS) and 

the National Research Agency (ANR). 

 

Tropospheric ozone is the most harmful gaseous species for human health and ecosystems. The 

innovative research work performed by the French-Japanese team has shown that even though a 

significant portion of ozone pollution is produced over China as a result of major pollutant emissions, 

an additional 80% enhancement of ozone concentrations is observed while polluted air masses are 

transported by winds to Korea and Japan. This supplementary ozone production is associated with 

chemical reactions of the precursor gaseous species of this pollutant, such as nitrogen oxides and 

volatile organic compounds. These results will enable a better quantification of the origin of ozone 

pollution and its export from one country to another, as well as to improve the forecast of air quality. 

 

The scientific strategy of the French-Japanese team was based on the only current satellite method 

capable of observing ozone at near the surface, based on the simultaneous use of several satellite 

measurements in the infrared and the ultraviolet new-generation sounders IASI and GOME-2. These 

results led to an international exploitation of these new satellite observations of ozone pollution. 

They are produced in near-real time on global scale and disseminated to the international 

community by the AERIS1 French datacentre. They 

also contribute to the International Tropospheric 

Ozone Assessment Report (TOAR). 

 

The SAKURA project has been a fundamental 

support for initiating the Franco-Japanese 

collaboration between LISA and JAMSTEC. The 

results were obtained with a methodology 

implemented for the first time over East Asia, 

requiring numerous exchanges between the two 

partners, only feasible via the mobility of scientists 

between the two countries. Numerous future 

studies will be conducted in the next few years, 

such as the analysis of particulate matter pollution 

(PM) in Asia.  

                                                      
1
 https://www.aeris-data.fr  

Figure 1: Enhancement of ozone (O3) pollution below 3 km of 
altitude with respect to that from carbon monoxide (CO) 
during pathway of polluted air masses transported by winds 
from China to Korea and Japan in May 2009 (see the 
publication Cuesta et al., Atmos. Chem. Phys. 2018) 

https://www.aeris-data.fr/

