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@ History of JMA’s CO, primary standards

< JMA maintains CO, primary standard gases calibrated by
the WMO standard at the beginning and end of use.

Generation| 1986|1987|1988/1989/1990(1991|1992|1993|1994/1995|1996|1997|1998|1999|2000(2001|2002|2003/2004|2005|2006(2007(2008|2009

Calibration by SIO

Calibration by NOAA in Dec 1998/Jan 1999
Feb/Mar 2002

Tsutsumi (2003) reported on a consistent | Nov/Dec 2003
scale through the first four generations Aug/Sep 2005
based on the calibration in 1998/1999.
(12th CO, experts meeting)

Oct/Nov 2006
Sep/Oct 2008
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CO, Primary Standard Gases

Frequency (number of cases)

Range: 210 — 460 ppm in 14 cylinders
(48-litre aluminum)

Content: Purified Air + CO,
Manufacturer: Taiyo Nissan Corp.
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Distribution of standard deviations of
the mixing ratios analyzed repetitively
by JMA’s CO, calibration system
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Results of internal consistency tests

* JMA has confirmed the stability of its primary standards
by internal consistency tests.

340
355

Il 5th Gener

ation

03 B

e
w
~
~

418

(ppm) of cylinder

0)

w W
(LN
S

85N
399 | |

 (owmixingratios) i |

[ESREO E M e [ D
P 4th Generation :

~_(high mixing ratios)

354.75

-0.020 -0.015 -0.010 -0.005 0.000 0.005 0.010

Estimated Drift (ppm/yr)

CQB12434
<*
354.70 Ad
4 ‘ & . LI o $ o . * * *®
] Ww® o# o %
354.65 1 1 | | |
474200301 2004-01 2005-01 2006-01 2007-01  2008-01  2009-01
o CQB12436
- | < * 2.8 o . * ®
* o ® 3 * ®,
374.25 Bé 4 T e 3 *
- <*
*
374.20 ‘ ‘ | |
2003-01 2004-01  2005-01 2006-01  2007-01 2008-01 2009-01
" 1363.95
CcQB09298
*»
| . *
» * o
363.90 + R . ", . % $
363.85 ‘ ‘ | | |
a7 1999-01 2000-01 2001-01 2002-01 2003-01 2004-01 2005-01
79.55
CQB09299 s
4
.’“0 .. % * e 000® '.’ o ¢ 3 .
379.50
379.45 ‘ ‘ | | |
1999-01 2000-01 2001-01 2002-01 2003-01 2004-01 2005-01

Stability of IMA’s primary standards in the 4th and 5th

generations, estimated from internal consistency tests.
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@D Comparison between JMA and MR

«» Stability of IMA’s standards were evaluated by regularly
comparing with the standards of MRI.

** No significant drifts were found in the comparison
between the standards of IMA and MRI.
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@ Integrated scale through the generations

 JMA currently adopts different scales calibrated at the
start of use for the 4th, 5th and 6th generations.

*» These scales need to be integrated into one to create a
consistent data set through the generations.

Genera tion| 1986(1987(1988/1989|1990/1991/1992|1993|1994|1995|1996|1997|1998/1999/2000/2001|2002(2003|2004|2005/2006/2007|2008|2009

0.2
Gaps of 0.05-0.1 ppm have been o1
estimated In the measurement data R s s
I2002 2004 2006 2008 0
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@ Re-assignment on the WMO X2007 scale

“* NOAA/ESRL has re-assigned the past calibration results
on the WMO X2007 scale.
(http://lwww.esrl.noaa.gov/gmd/dv/ccg/refgas/index.php)
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@D Change in the mixing ratios

*» Changes of ~ 0.01 ppm/year are seen in the mixing ratios
of JMA’s primary standards.

*» They are larger than those estimated from the internal
consistency tests and comparison with MRI’s standards.

209 T ! T T T T ‘ T 1 T T ‘ I T 1 T T ! T T T T ‘ T T T T T T T T

0 2407 . o : : 1 379.55
o 55(2),,,, B 4th generation C e, % snser R A 2B .
© 309 M 5th generation 37950
c ... = JUT yTliTihaulull  —— L [ -l ]
=330 . T . . I L I I >
=344 o D T 137945 — 00— ==+
o34 N 200 e o 1 L
o 17— S N == S 137940 + ____---"777
399 oo . SR 3 ! CQB09299
1 SN R SO S— ) 87935 | | | | | i
8._440 I S — j ; g 1999 2000 2001 2002 2003 2004 2005 2006
Z203::::::::ig:::::::f:::::f:::: i _1374.30
I R S S— S CQB12436 " - "
1 B ee— ; : ; ¢ el e

| | | | o o020 3L e, 0, 0 o
= égg ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 37425 o= S A ®
X — " .
s34 L ——
O‘“%gg: 77777777777777777777777777777777777777777777777777777777777777777777777777777777777777 374.20 \ \ \ \ \ \
O 2%% RS M- AN B : | 2002 2003 2004 2005 2006 2007 2008 2009

A0 e ) +: Results of internal consistency tests

Average rate of change (ppm/year)

WMO/IAEA CO, Experts Meeting, 7 — 10 September 2009, Jena 8



Consistency in different generations

 Difference in mixing ratios between different generations
Is found to depend on mixing ratio in some cases.

Consistency between the Consistency between the
4th and 5th generations 5th and 6th generations
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@D Summary

 JMA maintains a relay of primary standards that are
calibrated by the WMO/CCL every 2-3 years.

 JMA’s primary standards are sufficiently stable during
their life time, with a drift of less than 0.005 ppm/year,
estimated from internal consistency tests and
Intercomparison with independent standards.

“ JMA is to establish a consistent scale through different
generations of primary standards, in reference to the re-
assigned results of the past calibrations on the WMO
X2007 scale that are provided by NOAA/ESRL.
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