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The revised INSTAAR data set for 51C-C02:
How can we work together to make the most of our data?

SyIvia Michel (she/her)
INSTAAR, University of Colorado Boulder

Traditional Territories of the Cheyenne, Ute, and Arapahoe People

GGMT 2022 Sept 21, 2022




Institute of Arctic and Alpine Research

Pieter Tans

Chloe Brashear Rt SN

John Ortega John Miller WAX-PLANCK-GESELLSCITAFT
Reid Clark John Mund Heiko Moossen
Taline Leon

The whole amazing team Michael Rothe
Bruce Vaughn

Many other SIL folk

. N
£ S— )1 L
\ : OCEANOGRAPHY

TOHOKU Ralph Keeling Gordon Brailsford
Eric Morgan Rowena Moss

Shinji Morimoto Rahul Peethambaran

National
@ Institute for I I
Environmental
Studies, Japan *
Colin Allison Hitoshi Mukai

Ray Langenfelds Shohei Nomura
Elise-Andree Guerette Yukio Terao

Lin Huang




e ;;‘."%)aa ?,, i l‘vmgf' g 13 " i
Ao b -~
-l - , lx-’»f::ﬁ—':&--
N\ 1 I Il i
. .-—,‘. *’t“" - o N

-“&--‘”..
< S

:
>"-.T— — .

Conclusions:

-

We can merge 6'3C-CO, datasets and use the higher data coverage in models.

Our agreement with other labs is not always perfect, but we can quantify and
correct for these differences.




INSTAAR data are now tied to VPDB-CO, via JRAS-06

Q-' JRAS-06

Primary RMs

* Solved internal scale problems

* Improved isotopomer corrections

e Better traceability

* More rigorous uncertainty quantifications
* Follows guidance of WMO-GAW



INSTAAR data are now tied to VPDB-CO, via JRAS-06

" == JRAS-06

Primary RMs

Surveillance cylinders keep us honest
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Our measurements of the MENI tanks agree very well with MPI
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INSTAAR data on JRAS-06

Alert, Nunavut
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INSTAAR data on JRAS-06
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6"°C-CO, (%so)

Alert, Nunavut
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INSTAAR data on JRAS-06
MPI-BGC
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INSTAAR - MPI

difference in 6'°C-CO, (%o)

Samples matched within 180 min
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INSTAAR - MPI
difference in closest samples

6'°C-CO, (%o)
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INSTAAR data on JRAS
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Co-located samples
from ALT agree very
well after 2015.

INSTAAR - MPI
difference in closest samples

INSTAAR - MPI

mean annual difference
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INSTAAR data on JRAS
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Co-located samples
from ALT agree very
well after 2015.

Round Robin and
MENI cylinder
agreement matches
sample differences.

INSTAAR - MPI

INSTAAR - MPI

difference in closest samples

mean annual difference
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Co-located samples
from OXK agree quite
well after 2015.

Round Robin and
MENI cylinder
agreement matches
sample differences.

INSTAAR - MPI

INSTAAR - MPI
mean annual difference

6'°C-CO, (%so)
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It is useful to look at
both comparisons,
along with sausage
flask data.

difference in time series trends
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For each year we calculate the weighted mean and pooled standard
deviation of annual means from all sites.

MPI-BGC
o 010 —
s -
: L "
& 005 - ; L } I &
= — * * ;
é - 1 J_ } 1 L 2 | | py T
S 0.00 — & o
8 0.00 | .
O — I | |
2 -
£ -005
@ -
[&]
o L
e |
4] |
=
o -0.10 —
B | | | I I I I I | I

2005 2010 2015 2020



We have many
comparisons with SIO.
In some periods, they
show a similar pattern
across sites.

6"°C-CO, (%0) INSTAAR - SIO

difference in time series trends

trend in closest samples

mean annual differences
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Overall, our agreement with SIO is very good, even though we
have completely independent ties to VPDB-CO,.

SIO
O 010 —
(/)] -
% B
5 0.05—
= — i
< B T |
2 —
s o0oo—, T 4 4 1 1 4 4 4 1 « 1 4 41 4
O — 4 1 4 4 1 1 4
O ~ 11 1 i
) . P P I
£ 005 — 4
(8]
O —
9 |
[4)] |
=
5 -0.10 —
i A T T T A O N A A N A A A R R B I A B B R R
1990 1995 2000 2005 2010 2015 2020



Comparisons across many labs is helpful.
(Are there times when INSTAAR data are the problem?)

0.10 [— T ‘ |
fe o | T @ CSIRO-JRAS
< — ) i T ] T , o A ECCC
2 s T r ; IS SN ¢ 4 MPI-BGC
s UL ® ) _ # i L i T 4. LT [ N ® NIES
% — I e - "J.L - | lerhal heh iSRRI lT l" T LT ¢ NIWA
b 0.00 — r4 Te%h \*« i M‘. rl 7 % -q‘!ll 1 <8I0
2 . _ < J “' < : .|. - (s M NI " ¢ 41 ’1[ | > TU
= S A R
S -0.05 — " 1R IR B! L= .
O B | { | ] 1 1

010 — . L

— AN R T T SN TSN N . Y I N TN NN NN N N B O
1990 1995 2000 2005 2010 2015 2020

year



94 95 96 97 98 99 00 Of

03 04 0O5 06 07 08 09 10 11 12

15 16 17 18 19 20 21

22

90 91 92 93

CSIRO-JRAS
ECCC
MPI-BGC -0.031
NIES
NIWA -0.069 -0.045 -0.036 -0.044 -0.042 -0.039 -0.040 -0.046 -0.033
SIO -0.050 -0.055 -0.047 -0.043
TU 0.082 -0.039 0.127 0.096

= 8 &8 5 & &8 23 8 g o
o (@] o Q - o o o o o

I

e
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| INSTAAR data more pos:itive



CO; (umol mol~1)

Latitude Distribution
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Thank you Kirk Thoning, NOAA GML
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