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Old JAL Project (MRI, JAL, JAL F) 

ASE: Automatic Air Sampling Equipment 

1993-2005, Twice/month 
CO2, CH4, CO 



CONTRAIL Project since 2005 

CME: Continuous CO2 
Measuring Equipment 

new ASE: （CO2, CH4, CO, 
N2O, SF6, H2, isotopes） 
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Six 777-200ER aircraft by JAL 
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Time series of CO2 from 30N to 30S 



Observation of CME （-2013/03） 
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Seasonal changes in CO2 ref=2008 distributions 
(8km-tropopause) 
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Longitudinal distributions between 40N and 70N 

Low CO2 over the Eurasia in summer 

Jan-Apr, Sep-Dec. May-Aug: Large longitudinal differences 
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CO2 cross section by CME data  

March 

Sawa et al. 2012, JGR. 



using only surface data + CONTRAIL 

Three-year mean for 2006–2008 

CONTRAIL has large impacts on the flux estimate 

Niwa et al. 2012, JGR. 



How were inversion fluxes changed by CONTRAIL? 
Mean seasonal flux for 2006–2008 
                 inverted by surface data 
                 inverted by surface + CONTRAIL data 
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Niwa et al. 2012, JGR. 



Mean tracer distribution by NICAM model 

Niwa et al. 2012, JGR. 



Other two 777-200ER will be modified 
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CONTRAIL web page 

www.cger.nies.go.jp/contrail/ 



Thank you. 

Please consider to use JAL  
for your next travel to Japan. 





CONTRAIL data can be used. 

www.cger.nies.go.jp/contrail/protocol.html 



Installation for 747-400 
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CME in Forward-Cargo of 777-200 
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CME data are agree with ASE 
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