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Atmospheric Observation in Global
Pictures from NOAA (National Oceanic and Atmospheric Administration)

Cooperative Measurement Programs
NOAA ESRL Carbon Cycle
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NOAA ESRL Carbon Cycle operates several measurement programs. Semi-continuous measurements are made at 4 baseline observatories, a few surface sites
and from tall towers. Discrete surface and aircraft samples are measured in Boulder, CO. Presently, atmospheric carbon dioxide, methane, carbon monoxide,

hydrogen, nitrous oxide, sulfur hexafluoride, the stable isotopes of carbon dioxide and methane, and halocarbon and volatile organic compounds are measured.
Contact: Dr. Pieter Tans, NOAA ESRL Carbon Cycle, Boulder, Colorado, (303) 497-6678, pietertans@noaa.gov, http:/iwww.esrl noaa govigmd/ccgg/



Project with MRI, JAL and JAL Foundation, before 2005

Matsueda et al., 2002

1993-2005, Twice/month (CO,, CH,, CO)

1G0E | 20E | 40E 160E | %)

acirculation
i HB
*# - '.l."t' Airconditioning packs 40
e Vi wind
Ill: i B=r)
i g R
irconditionin =

JAPA

Narita

3

L = Automatic Air
Hmp Sampling

Freshiair Equipment {ASE) 20N 7}
. rf/i
] I f “w {

R
*
Automatic air SBampling Equipmeant (ASE) o p E - %
Om% i
J -
7 ~
o g
- h
> '
1 ]
215 Car
o (APR 93 -JU Yy

USTRAIL

1 = -HIISE | o |
Automatic Air Sampling Equipment iy/



CONTRAIL project started in 2005
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74 7-400s were retired in 2010
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Observation equipment were installed on 777 airplanes

CME: Automatic Sampling
CO, Continuous Equipment for CO,, CH,, CO,
Measuring Equipment N,O, SFg, H,, isotopes




8 777-200ER, 2 777-300ER were modified
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Flight routes for CONTRAIL
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ASE sampling on SYD-NRT
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CO, Concentration observed by ASE for each latitude since 1993

= o old ASE

= e new ASE
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Matsueda et al. (2015)
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Air Sampling between Europe and Japan

by ASE Apr/2012-Mar/2014
by MSE Apr/2014-present
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2012 : GRENE observational plan for atmospheric greenhouse gases (NIES, MRI, NiPR, AIST, Tohoku Univ.) ‘ CONTRAIL
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_ Photographs were provided by Japan Airlines.
g This picture was taken with special permission, securing flight safety.










Upper Troposphere (UT) & Lower Stratosphere (LS)

It is possible to
observe air of the
stratosphere by
flying over high
latitude route.
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Variation of CO, Concentration at UT & LS
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Continuous observation by scheduled flights

Horizontal Distribution

Vertical Vertical
Distribution Distribution

Highly Frequent Observation

" Wide Area of Observation

- Vertical Distribution can be observed (More data)
- Detailed Spatial Distribution can be observed




Flight Route with CME & # of Vertical Distribution Observation (~Feb/2017)
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CO, Concentration over Narita
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Installation of CME & ASE to 787

(Currently under study)

T :{"PAN AIRLINES .




Airplane Observation Project at Europe IAGOS—-CORE

EJEASA
SUPPLEMENTAL TYPE CIRTIFICATE
100400
e S S

GOMOLEG FLUGIEVG UND MASCHPENBAL

CrriaM
PR AL T S ]
iU w ey
ey
- e rge an O prtaes St
- o Co Y sten Ban B o
g . T awe N | ik
e (oo Saae
.

P b e b e g 5

Obtained STC for A330 and A340, CO,/CH,
Observation Equipment on 16 December 2016.
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The role of the CONTRAIL over airplane observation network worldwide
Volz-Thomas et all’@‘%:
Fagl ¥

CONTRAIL 3000 flights
CARIBIC 350 flights

2
International cooperation is important in order to have more data.
Observation over Asia and Pacific region is sparse compare to
other region. Japan is contributing for the data in these area.

3 ‘ : l CONTRAIL Project (CO2, CH4, N20, SF6) is performed by Japan
@VilFAYIREI @B Airlines, while MOZAIC & CARIBIC Project (H20, 03) are performed
MRS EE RS by Air France, Air Namibia, Austrian, Cathay Pacific, China Airlines,

ical profiles of trace gases in the troposphere are paramount for monitaring

i g7 Hawaiian Airlines, Iberia, LTU, Lufthansa, Sabena.(CO2 just started)
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