T 2 8FEFRENRDIST - BREMRARBANT —IFRELT—F2T0)-TERFEEE FH29F2H817H &FT

WMO/GAWRZEMR I A AT —)L
DI EK[]RTOEDFHAHCDULNT

HERE AT (]IRACA)

URIT
MBKIRIR - BFED RIEJREHEE
UERMAFAT  8F - HIEKEFASTE




WMO/GAW:mERMR T AERA

WORLD # ™. GLOBAL _
METEOROLOGICAL @) ATMOSPHERE (ﬁg rT_ER)
ORGANIZATION WATCH

(it F AR H4EE) (EBRKTER)

WMO BENRIRAER

2015 F 12 BETCOHADHAFERICE S
ASPDBEEMRITRAORK R

¥$125 |20165F 108248

X 2 wMO/GAW tHAREER RV —O%EERT S
10 FRIOZEBERFSR B S, AZDE

b EERUA - BIZERE oMM HEREMRATRLEEBAR BRykT—HE W ERETHD.

http://www.data.jma.go.jp/gmd/env/info/wdcgg/wdcgg_ bulletin.html



mERD ADHEFRELR

=
2

CighNE

CO, RE (ppm)

CO, R EEEME (ppm/4F)

X3

410
400
390
380
370
360
350 =

3404
ol
1985 1990 1995 2000 2005 2010 2015

=

(a)

(b)

&
88
og
o
L]
8
L]
°

2l A S AAA

A, i

! \

£

0
1985 1990 1995 2000 2005 2010 2015
3

TEERFEDI9BAENS2015FF T
DE@HAFHEELEOL)ZTO—FH
UDEME, (b)) DEEDETSTIE
BIENCDREE.

CH, i E(ppb)

CH, /R F & NNE (ppb/ )

X4

1900

(a)

1850

1800

1750

00
1985 1990 1995 2000 2005 2010 2015
r3

20

(b)

15 \ o

o AL .
AR AL
A

-5 i
1985 1990 1995 2000 2005 2010 2015
&

AR D1984FE M52015F FTD (a)
HEAETHEELEDLDZTO—FEHT-Y
DEME., (b)DETOEITSITIE
AMENICDEEE,

N,O i E(ppb)

N,O R EE 18N E(ppb/ %)

X5

330

i
a)
325 d
/,.—
320 o
315
.d
310 / v
305 i
300
1985 1990 1995 2000 2005 2010 2015
4
2
(b)
15

A ] AV
o J y WW

V

0
1985 1990 1995 2000 2005 2010 2015
F

—EIE—ZEFEDI1984FENS2015FF
TO () HRFREL D) ED—FH
UDIEME, (b) DEEDETST(E
BIENLDIREE,

WMOREMRIAFHKFE 125 (201 6F10H24H)




WMO/GAW #+iH

i Scientific Advisory Groups, gﬂt Cmmi“izz:r:;?mmm
overnance Expert Teams, Environmental Pollution and
Task Teams ({i} (&J AmaRher Chasmishy
WHO Scienfific Steering Commitiee
Quality Quality Assurance & Science Activity Centres Ceniral Calibration Laboratories
Assurance World & Regional Calibration Cenlres _ Host GAW World Reference Slandards
r b i I ™
GAW stuhuns & GAWSIS Satellites & Aircraft
Observing Contributing
Systems networks
\ J
GAW Product
Data and world Dﬂrﬂ GHE BullE[*_TE:E. b
Products . .
Centres rrorrrs
Appllcuﬂans, ' Operational Programmes Conventions .
Sevices, Canlrse IGAC, WCRF... UMFCCC, Visnna.., Peainch
Users —
.

Figure 3 - Components of the WMO/GAW Programme.
GAW Report 228. WMO Global Atmosphere Watch (GAW) Implementation Plan: 2016-2023
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WMO mole fraction scale

The current scales are (as of June 2016):

WMO CO, X2007 246-521pumol/mol (15)
WMO CH, X2004A 300-5900nmol/mol (22)
WMO CO X2014A 30-500,988nmol/mol (14)
WMO N,O X2006A 261-371nmol/mol (13)
WMO SF; X2014 2.4-20.3pmol/mol (17)
WMO H, X2009 140-1225nmol/mol (13)

The “X” stands for mole fraction.

WMORT—)LIE. B RBERITTHCGAEMNRZDILKR (BT KA.
RERGE) OEMAES (DHEHERER L) ZxBL. B EEHS
NEEITTNDS, RIFRAT—IVIZEBERAT—I3RREES,

GAW Report No.229



WMO CO2 X2017

April 2016
the NDIR system +
a hew CO, calibration system
based on laser spectroscopic techniques
CRDS instrument for 16012C16Q
the off-axis ICOS or the QC-TILDAS
for the 16013C160 and 18012C16Q

the total CO, — individual isotopologue mole fractions

November 2016 ~
a new CO, calibration system (+the NDIR system)

mid-2017
NOAA will be releasing a revised CO2 in air scale (X2017)

https://www.esrl.noaa.gov/gmd/ccl/co2_calsystem.html



UNITED STATES DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric Administration
Earth System Research Laboratory

Global Monitoring Division

325 Broadway - David Skaggs Research Center

Boulder, CO 80305-3328

Certificate of Analysis

NOAA Global Monitoring Division (GMD)

Certificate Number: CQB09471-B

Issue Date: 26 January 2017

Material: Air, compressed, in an aluminum gas cylinder, nominal pressure 13.6 MPa (2000 psi)
Intended Use: For the calibration of instruments for determining the mole fraction of trace gases in air.

Experience has shown that high flow applications may lead to changes in CO, mole
fraction. For high precision measurement, flow should be less than 0.5 liters per min.

Use and Storage: Cylinders should be used under normal laboratory conditions (room temperature). For
storage, we recommend -30 to 40 deg C.

Period of Analysis: July 2016

Prepared by: Thomas Metford

Cylinder ID: CQB09471

Results are based on analysis performed by the WMO/GAW Central Calibration Laboratories (CCL) located at the
NOAA Global Monitoring Division (GMD). WMO/GAW mole fraction scales are developed and maintained by
GMD in their role as CCL. Results are traceable to the SI unit “amount of substance fraction”. Equipment used to
develop mole fraction scales and establish traceability to the 81 are traceable to national standards for mass,
temperature, pressure, and amount of substance fraction (O, in N;). For more information on calibration scales and
analysis methods, see hitp://www.esrl.noaa.gov/gmd/ccl. For isotopic ratios or other informational values, if
applicable, see hitp:/www.esrl.noaa.gov/gmd/ccl/refgas.html/.

Results
F.-]:.f::;ll Reproducibility’ Uﬁ:::}ft:?:g«” Unit Method Calibration Seale
cOo, 29438 0.06 0.16 pmol mol™ NDIR WMO-CO,-X2007

" mole fraction in dry air, expressed on a WMO/GAW mole fraction calibration scale (umol mol”' = ppm, nmol mol™' = ppb,
mol mol™ = ppt).
expected long-term variation of analysis results assuming no cylinder drift (95% confidence level)
? total uncertainty, estimated with coverage factor =2, (~95% confidence level). Total uncertainty includes uncertainties
associated with preparation and analysis of primary standards, as well as scale propagation. Note that we explicitly express the
results with the number of significant figures corresponding to the number of significant figures in the reproducibility estimate.
This is deliberate, as it provides important information to WMO/GAW end users.
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Reference Gas Calibration Results
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(& HTML
O JSON
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hitp:/fwww_esr.noaa.govigmd/cclirefgas. himl

http://www.esrl.noaa.gov/gmd/ccl/refgas.html



http://www.esrl.noaa.gov/gmd/ccl/refgas.html
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Standard Reference Material (NIST,NOAA)

Anal. Chem., 2016, 88 (6), pp 3376—3385

Development of a Northern Continental Air Standard Reference Material (SRM1720)

NIST

SRmM 1720
Northern

Hemisphere
) Alr

C !
10 meter high sl
tsaa?;gless intake Mg(Cl04)2
J Magnesium Perchloraie filled tubes.
Goalescent
il AIR HANDLING SYSTEM
Objects not toscale
Drain Valves

RIX SAG-B Pump

Regulator to

Regulator from High Pressure

12.5 mm OD, ™ Instruments Ballast

800 cc,

Vacuum

207 Bar
Purge PT

Scroll Vacuum Bleed 18% CO2 13C ambient

SF6 10 nmol/mol CH4 460 umel/mol
10% CO2 13C light CO 200 umol/mol
Vacuum N20 20 umol/mol

Zero Air Ballast

High Trace Gas Spiking

Targeted Standard

PT = Pressure Transducer

https://www.esrl.noaa.gov/gmd/ccl/airstandard.html
GGMT2015_A19 Kitzis 1"
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Figure 2. Comparison of NIST and NOAA CH.values (Error bars represent
expanded uncertainties; 95% confidence interval.) and differences with black
dashed line representing an average difference of -2.7 nmol mol™.
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プレゼンター
プレゼンテーションのノート
次に、ガスの巡回比較についてです。

気象庁は2種類の巡回日核実験を実施しています。

気象庁がアジア・南西太平洋域の世界較正センター（WCC)を運営していることから、
担当地域のメタン較正精度・ガスの安定性、機関ごとのスケールの違いを把握することを目的に実施している
JMA/WCCラウンドロビンと、

日本国内の研究機関に軽量標準総合センター（NMIJ）を加えた7機関で実施している国内巡回比較、
通称iceGGOです。
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プレゼンター
プレゼンテーションのノート
これまでに実施した巡回比較の結果を示したのが下図です。
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