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Machida et al. JTECH-A (2008)

CONTRAIL Project since 2005

MSE: Manual Air 
Sampling Equipment,

Cockpit



Eight 777-200ER and two 777-300ER by JAL

CME CME CME

777-200ER
(JA705J)
Jun/2006-

777-200ER
(JA703J)
Oct/2006-

777-200ER
(JA707J)
Nov/2006-

ASE

777-200ER
(JA708J)
Jun/2012-

CME

ASE

777-200ER
(JA702J)
Mar/2013-

CME

777-200ER
(JA710J)
Jul/2013-

CME

ASE

777-200ER
(JA711J)
Aug/2013-

CME

ASE

777-200ER
(JA709J)
Sep/2012-

CME

ASE

777-300ER
(JA733J)
Feb/2016-

CME

CME

777-300ER
(JA734J)
Feb/2015-



ASE/MSE whole air sampling (2005-2019) 



ASE/MSE whole air sampling (2005-2019) 



ASE/MSE whole air sampling (2005-2019) 



ASE/MSE whole air sampling (2005-2019) 
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ASE/MSE whole air sampling (2005-2019) 
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ASE/MSE whole air sampling (2005-2019) 



Vertical
Profiles

ASE/MSE whole air sampling (2005-2019) 



Time series of CO2 in UT from 30N to 30S by SYD flight

Matsueda et al. GRL (2015)



ASE/MSE sampling in 2018



Vertical profiles of CO2 over SIN, SHA and HND

SIN SHA and HND



UT and LS observation in CDG/DME flight
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Sawa et al. GRL (2015)



Sawa et al. GRL (2015)
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Tropopause is crucial for CO2 and CH4



Observation area and frequency of CME
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CME observation in 2018



CME observation in 2018



CME observation in 2018



CME observation in 2018



CME observation in 2018

JFK, ORD,  
LAX, SFO



Vertical profiles of CO2 over Japan and N. America



CO2 in upper troposphere over Asia-Pacific region
Upper Troposphere (August)

Upper Troposphere (September)

H

Ground signal is trapped 
in monsoon anticyclone 
in August

Ground signal spreads
to Pacific region 
in September

Umezawa et al. ACP (2018)



3-D distrubutions of CO2 over Asia-Pacific region
August

September

Ground signal is trapped 
in monsoon anticyclone 
in August

Ground signal spreads
to Pacific region 
in September

Umezawa et al. ACP (2018)



3-D distrubutions of CO2 over Asia-Pacific region



Validation for GOSAT XCO2 and XCH4

Inoue et al., 2016
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doi:10.17595/20180208.001
ASE data will be opened soon (in 2019).



Summary

lCME data à Horizontal in UT and Vertical CO2
lASE/MSE data à Horizontal in UT and Vertical CO2, 

CH4 and other gases
lASE data in SE. Asia and E. Asia from 2018
l Tropopause is crucial for CO2 and CH4
l N. American continent as net sink in summer
l Summer Monsoon anticyclone accumulate ground 

signal in August
àSuch signal spreads to Pacific region in Sep.

l CONTRAIL-CME data are available with DOI.
doi:10.17595/20180208.001

l ASE data will be opened soon (in 2019).



Thank you.

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


