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* The primary goal of the WMO/IAEA
RR Comparison Experiment is to
assess the level to which
participating labs maintain their
link to the WMO scales using
normal operating procedures.




» Maintaining a direct link to the
WMO scales and successfully
propagating the scales to
working laboratory scales are
fundamental to the measurement
process and to achieving the
desired levels of compatibility
between laboratories as specified
by the GGMT meetings.




Table 1- Recommended compatibility of measurements within the scope of GGMT

Extended
compatibility
goal

Range in unpolluted
troposphere

Range covered by the
WMO scale

Component Compatibility goal

CO2

CHq

co

N0

SFs

H2
613C-CO;
5'%0-C02
AMC-COz
A'C-CHs
AMC-CO
513C-CHy
&D-CHs
02/N2

+ 0.1 ppm (Northern
hemisphere)

+ 0.05 ppm (South.
hemisphere)

+ 2 ppb

+ 2 ppb

+0.1ppb

= 0.02 ppt

+2 ppb

+0.01%

+ 0.05%0

+ 0.5%0

+ 0.5%0

+ 2 molecules cm
+ 0.02%0

+ 1%o0

+ 2 per meg

+ 0.2 ppm

360 - 450 ppm

250 - 520 ppm

GAW Report No. 213, July 2014

+ 5 ppb

+ 5 ppb

+ 0.3 ppb
+ 0.05 ppt
+ 5 ppb

+ 0.1%0

+ 0.1%o

+ 3%o

1700 - 2100 ppb
30 - 300 ppb
320 - 335 ppb

6 — 10 ppt

450 - 600 ppb

-1510 9% vs. VPDB

-2 to +2%0 vs. VPDB
0-70%0

50-350%

0-25 molecules cm2

-250 to -800 per meg
vs. SI0 scale

300 - 2600 ppb
20 -500 ppb
260 - 370 ppb
1.1-9.8 ppt
140 —1200 ppb




* A dedicated website
(http://www.esrl.noaa.gov/gmd/ccgg/wmorr)
was developed and works well which covers
General Info (Docs & Guidelines), Products (Archived

Results & WMOReports), Current RR (Instructions,
Participants, Calibration Scales, Cylinders, Time-Table, Status, and
Reporting function such as Account Information, Cylinder Arrival,

Cylinder Shipping and Measurement Results), Contact &
Feedback

« Participants will no longer report results
directly to the WMOI/IAEA RR referee.




A dedicated RR
website

Ken Masarie
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* The 6th RR started in Jan. 2014
and officially close on 7 Sept. 2015

 Labs in each of the 5 circuits
(Circuit 1: 13 labs, Circuit 2: 8 labs,
Circuit 3: 10 labs, Circuit 4: 11 labs,

Circuit 5: 6 labs) received a set of
two RR cylinders.
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WMOJ/IAEA Round Robin Comparison Experiment - Current Status

* Home

: gﬁf:erﬂj’e":“"” Round Robin #6 is currently underway [started: January 2014]

State of the current Round Robin experiment. The initial TimeTable, set by the NOAA Team, may be adjusted based
* Archived Results on actual cylinder arrival and shipping dates reported by participants

* WMO Reports

= Please Note: The current Round Robin experiment will close on 2015-09-07

tlnsmiotusin x awaiting input information from lab

« Participants
« Calibration Scales
c ,Hln;erls The actual departure date as reported by the participant is displayed as
e Ly
: ;'{:i“'e « YYyy-mm=dd if it is on or before the actual arrival date plus the scheduled number of weeks
« Reporting « yyyy-mm-dd if it is within 2 weeks of the actual arrival date plus the scheduled number of weeks
« Account Information - JERIREEE it it is beyond 2 weeks of the actual arrival date plus the scheduled number of weeks
e Cylinder Arrival
e Cylinder Shipping ‘ ' ‘ '
« Measurement Results J Circuit1 || Circuit2 || Circuit3 H Circuit 4 “ Circuit5 |
Round Robin #6: 48 Iabs total |
» ContactUs T 07K a
* Feedback Circuit 1: 131abs /¢ s ¥

Cylinders: CB10006, CB09974

R



Circuit 1: 13 1abs

Cylinders: CB10006, CB09974

Lab Sche!:luled Scheduled|| Scheduled Act-ual Actual Measurements|| Results

Arrival ||Departure|| Weeks ||Arrival||Departure|| Completed ||Reported
stateey et ||l2014-0227||2014-03-20] 3 || T i2014-03-26 v v
Uniod Staesy  ||201404-10||2014-0a-24]) 2 || ST 20140502 v v
g't;EgN (United  115014-05-08 |[2014-05-22 2 ggj&‘é 2014-05-28 B 4 e
gi;':;) (United  115614-05-20[2014-06-19 3 ggj&g |_’ / o
Gl 2014-07-03(|2014-07-24 3 || 297" llo014-08:05 v v
Riaeey 0 ||201407-31]|2014-08-14]) 2 || SUE 2014-08-22 v v
;;:;")TECH (United)| 5514-08-21 |[2014-00-18 4 ggl;g 2014-10-06 o v
g't;;g {Himed 2014-00-25|2014-10-23 4 fgj&; 2014-11-05 > s
Untea Statesy ||2014-10-20]|2014-1113]) 2|} S0UE oomaios v v
10. EC (Canada) ||2014-11-20/|2014-12-18 4 fgj;‘; 2014-12-22 " v
;:ét':g)AA (United |5015.01-05|[2015-02-16 6 g?jg’s' |_' o N/A
12. HMS (Hungary) |[2015-06-30|{2015-07-14 2 ggfg 2015-07-10 4 s
13. AEMET (Spain) ||2015-08-04|[2015-00-01 4 ggjzfg 2015-08-17 4 of




y

Circuit 2: sabs

Cylinders: CB10295, CB10296

Lab Scheduled |Scheduled|| Scheduled | Actual Actual Measurements/| Results

Arrival ||Departure|| Weeks ||Arrival/|Departure/| Completed |[Reported

1. NCAR (United 2014-
States) 2014-02-27 || 2014-03-20 3 02.05 |[2014-03-26 v v
2 CSIRO (Australia)|[2014-04-20 ||2014-05-18 4 33?5‘{ 2014-05-29 v v
3. NIWA (New 2014-
Peakind) 2014-05-25[2014-06-22 4 06.10 |[2014-07-08 v v
4. SAWS (South 2014-
Africa) 2014-06-29|(2014-07-27 4 = |—| v v
_CMA (Peoples y g 2014- .
Igepublic of China || 2014-08-03(|2014-08-31 4 1001 |[2014-11-21 v v
6. KMA/IKGAWC 2014-
(Republic of Korea) il witialels -~ 12-09 |—’ v v
7 NOAA (United 2015-
States) 2015-02-06|[2015-03-06 4 02-00 |_’ v N/A
Ie. MGO (Russia) ||2015-07-19||2015-08-02 2 (2)31257 2015-08-14 V4 7




Circuit 3: 101abs

Cylinders: CB09968, CB10288

Lab Scheduled |Scheduled|| Scheduled | Actual Actual Measurements|| Results
Arrival Departure Weeks Arrival Departure COmpleted Reported
1_NCAR (United 2014-
e 2014-02-27||2014-03-20 3 Cp.05 [[2014-03-26 " & " 4
D LSCE (France) |[2014-04-30||2014-05-28 4 ggj&‘?' 2014-06-16 . W
3. WCC-EMPA 2014-
(Switzeriand) 2014-06-04([2014-07-02 4 06.10 |[2014-07-11 v v
4 EMPA 2014-
(Gwitzeriand) 2014-07-09(|2014-08-06 4 07.01 |[2014-08-26 v v
5 FMI (Finland)  |[2014-08-13||2014-09-10 4 ggj&‘{ 2014-10-01 < s
5. IMAU 2014-
v 2014-09-17{|2014-10-15 4 s |_‘ W X
7 RUG 2014-
(Netherlands) 2014-11-25||2014-12-23 4 et |_| v v
"ECN (The 2015-
Iﬁeme rhaes) 2015-01-15([2015-02-12 4 01.16 |[2015-02-02 v v
“UEA (United 2015-
|§m9 dloan 2015-02-19|[2015-03-19 4 Biae I_I v v
10. RHUL (United 2015-
|King i 2015-03-26 |[2015-04-23 4 ca0 [[2015-05-05 W W




Circuit 4: 11 1abs

Cylinders: CB10259, CB10281
iah Scheguled Scheduled|| Scheduled Act.ual Actual ||Measurements | Results
Arrival Departure || Weeks ||Arrival|Departure|| Completed |[Reported
;,QSSR (United 115014-02-27||2014-0320|| 3 2 s |[2014-03-26 v v
(2(-3227"5;‘;'; 2014-05-20((2014-06-17| 4 20 g [[2014-07-10 v v
?GggnA;‘:’;H 2014-07-29(|2014-08-26|| 4 oo ||pota-07-30 v v
?Gg'%;“f]';;":u 2014-09-02||2014-09-16|| 2 s I_l v v
?GggnA;ﬁl;)G 2014-09-23|[2014-10-21|| 4 20 s |[2014-10-20 v v
?Gg:;‘a?s)c 2014-10-28|[2014-11-25|| 4 s |_| v v
7 RSE (ltaly) 2015-02-17||2015-03-03 2 fgj;(; 2015-01-27 e o
le. IAFMS (ftaly)  ||2015-03-10(|2015-03-24 2 (2)(1’1257 2015-02-03 v v
O UNIURB (italy)  |[2015-03-31(|2015-04-28 4 321053: I_l v v
10. ENEA (ftaly)  ||2015-05-05||2015-05-19 2 ggjgg I_l v v
b:\gﬁ?s (Europeani| 55 06-17||2015-07-15 4 (2)2_1255 2015-07-29 v v




Circuit 5: s 1abs

Y

Cylinders: CB10067, CB09973

Lab Schefluled Scheduled||Scheduled Act-ual Actual Measurements|| Results

Arrival ||Departure|| Weeks ||Arrival||Departure| Completed | Reported
1. JMA (Japan) 2013-12-12|[2014-01-00 4 38123; I—’ Vs of
b MRI (Japan) 2014-01-16||2014-02-06 3 f?1134 2013-12-13 4 Vi
3 AIST (Japan)  ||2014-04-03||2014-05-01 4 f‘2“133 2014-01-24 0 o
4 NIES (Japan)  ||2014-02-27|[2014-03-27 4 3(1’_124‘; 2014-02-14 4 V4
5 TU (Japan) 2014-04-03||2014-05-01 4 s I_’ v v
gi;g:)R (United  115014-07-01 |[2014-07-22 3 g%‘{ I_’ ¥ v




« As in previous RR, air in each cylinder
is near ambient range of CO,, CH,, CO,
H,, N,O, SF;, O,/N,, 8°C & 530 of CO,

* The preliminary results reported by the
participants posted to the dedicated RR
website on 8 Sept. (the week before
GGMT-2015)

It is not terribly useful to send results once
the RR results are made available to all
participants because the experiment is no
longer a blind.
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WMOI/IAEA Round Robin Comparison Experiment - Archived Results

General Information

Wi Round Robin 6 (2014-2015) [+]
* Documentation

* Guidelines

e ContactUs
e Feedback
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* WMO Reports PYLette CO2018 |1 || circuit2 || circuit3 || Circuit4 || Circuits
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* Instructions SF6 . . . e,
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Related Links



« 6" RR 40 labs reported for CO,, 36 for CH,,
28 for N,O, 18 for SF, 27 for CO, 10 for H,, 15
for CO, stable isotopes, and 6 for O,/N,

- 5" RR 39 labs reported for CO,, 26 for CH,,
21 for N,O, 17 for SFg, 23 for CO, 10 for H,, 10
for CO, stable isotopes.

- 4" RR 26 labs reported for CO,, 12 for CH,,
6 for N,O, 6 for SF, 8 for CO, 2 for H,, and 7
for CO, stable isotopes.




U.S. Department of Commerce | National Oceanic & Atmospheric Administration | NOAA Research

Q“/ Earth System Research Laboratory Search ESRL

Global Monitoring Division Calendar | People | Publicationd

WMOJ/IAEA Round Robin Comparison Experiment - Current Calibration Scales

e Home

¥ - Round Robin #6 is currently underway [started: January 2014]

* Guidelines

Calibration scales of the current WMO/IAEA Round Robin Experiment

* Archived Results

e WMO Reports A World Meteorological Organization (WMQO) Central Calibration Laboratory (CCL) is responsible for maintaining and
distributing the WMO Mole Fraction scale for a specified gas in air. NOAA Earth System Research Laboratory (ESRL)
Global Monitoring Division (GMD) is the WMO CCL for COp, CHa, N2O, SFg, and CO. Max Planck Institute for
e Inshuctions Bioge?ghemistry (MPI-BGC) laboratory in Jena, Germany is the CCL for Hp and for the stable isotopes of CO» (513C
« Participants and 5'°0)
‘ ga:::;z;t::n NN, The following table summarizes the calibration scales used to assign values to the current WMO Round Robin
L y

cylinders. Please Note: For these experiments, H, values have been assigned to the WMO Round Robin cylinders

: ggﬁlame by NOAA and the stable isotopes of CO, values have been assigned by the University of Colorado (CU), Institute of
_ Arctic and Alpine Research (INSTAAR), Stable Isotope Laboratory (SIL)
+ Reporting
» Account Information
« Cylinder Arrival Parameter(s) Calibration Scale” Primary Contact Lab
: ﬁé’;”;‘i;fn"e'sfgjsuns Ico, \WMO-CO2-X2007 Pieter Tans NOAA
[CH, WMO-CH4-X2004A [Ed Dlugokencky NOAA
[co WMO-CO-X2014 [Paul Novelli NOAA
e ContactUs NoO WMO-N20-X2006A [Brad Hall NOAA
= Fasdback SFg WMO-SF6-X2014 [Brad Hall NOAA
Ho NOAA-H2-X1996 [Paul Novelli NOAA
[613C and 5180 (CO,) SIL Lab Scale [Bruce Vaughn SIL
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Lab minus NOAA (A CHa, ppb)

Lab minus NOAA (A CHs, ppb)

WMO R

1D'||-|||||-|||

¥ ¥ L

A- A H

R: 6: Circuit:

all

LR

[ B I |

Created: 2015-09-09

=10t o S
[ - LI i A= = - L MO @ g W 5 o
PR L P H R L H I L R e
3 £ 4 v g2ds %

g 3 2 i
- - g-l
" WMO RR: 6; Circuit; 1
y , : _ : , .
¥ ¥ L[CE1O000G] (17666 = 0.5)
A & H[CBO9974](1955.4 = OL5) 71
5 0
A S 6f
_____ ) S SRR S =
L BT 4 Yy v l o3
o ¥ * tl = al
_______________________________________ @
£
[-d]
-5} 2 5°
- =
g 2t
A
=
2 1F
_10. : : ]
.\'._
GF s & S L& &8 ol
y w FP é"h’r &y " -1
g ¥ §F & §F %
& & & IF & &

WMO RR: 6; Circuit: all
'15 Iabs.repmtmg;
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« Stability of cylinders in the period of 6t
RR for CO,, CH,, N,O, SF,and CO

 Most participants reported uncertainty as
one std about the mean of N measurements,
the reference labs (e.g., NOAA, INSTAAR,
NCAR) report the one std estimate of the
reproducibility.

* This is an easy way to ensure that
uncertainties are reported in a consistent
and meaningful way across all parameters.



Long-term
reproducibility
0.028 ppm (1-0)
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histogram CO2
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CB10296 0.033 ppm/yr
blue “+" to CB09974
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Long-term
reproducibility
0.19 ppb (1-0)
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Long-term
reproducibility
0.09 ppb (1-0)
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Long-term

reproducibility
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Long-term
reproducibility Stability of cylinders in 6" RR - CO
0.32 ppb (1-0)
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‘Stability of cylinders in 6

histogram CO
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A long way to go
Feedback are expected
and appreciated......

Thanks
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