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Surface Ocean CO, Atlas
-a showcase for transparent data
management and international
collaboration

Benjamin Pfeil, Are Olsen, Dorothee Bakker, Steven Hankin, Kevin
O’Brien, Karl Smith, Alex Kozyr, Christopher Sabine, Maciej
Telszewski, Michael Diepenbroek and the SOCAT group

University of Bergen/Bjerknes Centre for Climate Research,
Bergen, Norway

IMDIS, LUCCA, Italy, 25.09.2013




Motivation

e Science has changed!
e need to work more interdisciplinary

e Within climate change research, data
availability, reproducibility of results
and transparency is one of the key
Issues!




Benjamin Pfeil - Project Data Manager
Maciej Telszewski - Project Director

Towards a sustained
global ocean observing network
for marine biogeochemistry

T

Institute of Oceanology of Polish Academy of Sciences, ul. Powstancow Warszawy 55, 81-712 Sopot, Poland
Phone: 448 58 731 16 10 / Fax: +48 58 551 21 30, www.loccp.org




10ccp ssG 2011-13 JOCCP Mission and Field of Expertize

Chair
Toste Tanhua (Germany)

Underway pCO;:
Ute Schuster (UK)

Surface CO, Data:
Are Olsen (Norway)

Repeat Hydrography:
Bernadette Sloyan (Australia) |

Ocean Interior Data:
Masao Ishii (Japan)

Time Series Networks:
Laura Lorenzoni (US)

Instruments and Sensors:
Todd Martz (US)

Data Management:
Alex Kozyr (US)
Benjamin Pfeil (Norway)

Nutrients

Michio Aoyama (Japan)
Ocean Acidification
Richard Feely (USA)

SOLAS/IMBER:
Andrew Lenton (Australia)
Niki Gruber (Switzerland)

Project Director:
Maciej Telszewski (Poland)

The IOCCP promotes the development of a global network
of observations for marine biogeochemistry through
technical coordination and communication services,
international agreements on standards and methods, and
advocacy and links to the global ocean observing system.

In each of the fields of our interest (left) IOCCP follows the
following scheme:

Developing Brokering -
strategies for international Direnvelleonr?l'ggtiﬁnd Developin Informing other
observing agreements on dgta ualit 9 data s ntphegis communities of
network measurements cor?trol Y ro%jlucts practice and
implementatio standards and e e P policymakers
n procedures P

Developing and

Data needs ; : : . g Assuring the use
for scientific Assurl_ng highest |mplement|_ng Developing _ of data by the
. possible data data quality data synthesis . .
and societal P control i e widest possible
purposes y P audience

procedures

IMDIS, LUCCA, Italy, 25.09.2013




IOCCP Major Activities — Hydrographic Sections

IMDIS, LUCCA, Italy, 25.09.2013




IOCCP Major Activities — Hydrographic Sections '

GLODAP PACIFICA CARINA
: R p— L

\ . *>
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“ e
v i) -4 L

o L - - . -

Add new data

G LO DAPVZ
GLODAP 94 .4
CARINA 188
PACIFICA 280
NEW DATA 100
TOTAL ‘ -662

Poster by A. Kozyr (CDIAC)

IMDIS, LUCCA, Italy, 25.09.2013




IOCCP Major Activities - Surface Ocean
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The most comprehensive sea surface /P
CO, data set released! (June 2013) 5004

« SURFACE OCEAN CO, ATLAS -

We synthesized

* 10.1 million CO, data points
* on 2660 cruises
« from 1968 to 2011

Baseline for assessments of oceans’
response to changing climate and
increased levels of atmospheric CO,

"EEEEYEETNEELEED

fC02 recomouted (umol)




Community effort!

In 2007 the international marine CO,
community met at UNESCO

Key iIssues:

e Surface water CO, data in various formats
e Stored at different locations

e Many historic data not public

e No global fCO, data set publicly available

IMDIS, LUCCA, Italy, 25.09.2013



Need for two data products:

1) Global surface ocean data set of recalculated fCO, in
a uniform format with 2nd level quality control

2) Global gridded product of monthly surface water
fCO, means, with no temporal or spatial interpolation
(i.e. bin averages).

These data products will be made publicly available.

e The methods have to be transparent and fully
documented.

e Technical articles have to document the methods

IMDIS, LUCCA, Italy, 25.09.2013




00

40°S

a80°s

And

16—Nov—1968 to 26—Dec

was born

2669 cruises

5 . sample of 169703 (63636 missing)
BURFAGE OGRRN AL TLAS sampled from 130076837 total cbs

7236

t%@

410
390
370
350
330
310
290
270
240
200

160

79.37
g 100°E 1807 BOAN

fCOy recomputed (waotm)



-
socAl What is the h

Surface Ocean C0O2 Atlas?

e World largest database for QCed
surface ocean CO, data measured on
research vessels, voluntary
observing ships and other platforms
(moored and drifting)

e Not just CO, but other parameters as
well e.g. SST (>13 million records),
SSS




SOCAT: two data products

1) Global surface ocean data set of recalculated fCO, in
a uniform format with 2nd level quality control

2) Global gridded product of monthly surface water
fCO, means, with no temporal or spatial interpolation
(i.e. bin averages).

These data products are publicly available.
e The methods are transparent and fully documented.

e Technical articles document the methods

IMDIS, LUCCA, Italy, 25.09.2013




-
ol pata adjustments N

- File formats and units have been uniformed

- EXPOCODES (ICES/NODC platform code + sailing date)

- Metadata have been collected and organized

- ETOPO2 bottom depths, NCEP/NCAR atm. pressures, WOA
salinities, ship speed, GLOBALVIEW CO, have been added to

each datum

- fCO, has been computed from 13 different reported surface CO,
parameters using a single set of equations

- fransparent process

IMDIS, LUCCA, Italy, 25.09.2013




A7 .
socdl Quality control N

Primary QC
A WOCE flag was assigned to each individual fCO, datum
Matlab scripts for QC, Live Access Server

Secondary QC

A ‘cruise’ flag was assigned which provides information on the
expected quality of each cruise based of agreed criteria
(provided metadata, SoP criterias, acceptable overall data
quality, etc.)

transparent process

Remember: > 2660 cruises with > 10.1 million CO, data

--> Matlab scripts by A. Olsen & D. Pierrot and 'SOCAT QC ¢
Cookbook’ by A. Olsen & N. Metzl are available wwwSO(’Atmfo
Dickson, A.G., Sabine, C.L. and J.R. Chirstian (Eds.) 2007
Guide to best practises for ocean CO2 measurements available

IMDIS, LUCCA, Italy, 25.09.2013
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SOCAT Groups

Glot ~ ~roup: D.Bakker, N. Metzl, S. Hankin, A.
Olss “OMmpy, " Kozyr, D. Pierrot, M. Telszewski

Myn; . |
No NJt - Tropical Atlantic: N.
Lefevrf)an 100 Y effOr'

North Pacific: Y. n.\,jDeOp/et' n tOta/ ~nsca
Artic: J. Mathis Incua..are inVO/ mOI‘e a
Southern Ocean: B. Tilbrook and N. Me... Ved_l
Coastal Ocean: S. Alin, B.Hales, W.-]. Cai

Automation: S. Hankin, S. Jones, K. Smith, A. Kozyr,
B. Pfeil, D. Pierrot, K. O'Brien, A. Manke

IMDIS, LUCCA, Italy, 25.09.2013




History of SOCAT ‘

2001 2005 2007 2011 2013
ORFOIS [~ | CARBOOCEAN;,

Bakker & Pfeil and Olsen continue \
Dittert start

putting all
available pCO, SOCOVV —> SOCAT —> SOCAT
data together Release| [Release
in @ uniform
format / Vl V2
Work was not
finished due to SO LAS 15
no more
funding SOLAS/IMBER CARBON group

3 WGs appointed, 10

WG1: Metzl, “..organise

availability of present and futt ;

0 CO2

2007 2008 2009 2011 2013

IMDIS, LUCCA, Italy, 25.09.2013
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+ SURFACE OCEAN CO, ATLAS -

Surface Ocean CO, Atlas

e SOCAT V1.5 was made publicin 2011 with
6.3 million fCO, data on > 1850 cruises
covering th Y

Earth System

Earth Syst. Sci. Data, 5, 125-143, 2013 VOLUMES3  NUMBER 12 3

7]
"]
MARCH 4
www.earth-syst-sci-data.net/5/125/2013/ L . AW i ¢ Science

d0i:10.5194/essd-5-125-2013 e LTI D t
cense. 8 a a

s) 2013. CC Attribution 3.0 License. Global Data Product I-Ielp A
Cha.nges to Ocean Carbon Smk

A uniform, quality controlled Si:
CO, Atlas (SOCAT

B.Pfei]'z",A.Olsenu"",D.C.E.Bakker"’,S.Hnnkin7,l-[.l(oyuk!,
N.Metz', C.L. Sabine’, J. AkI'2*3, S, R. Alin’, N. Bates'*, R. ( .
J. Boutin'', P. J. Brown®**, W.-J. Cai'’, F. P. Chavez”’, A. Chen® -
R. A. Feely’, M. Gonzdlez-DévilaZ, C. Goyet?*, B, Hales™, N, Hards -
M. Hood”', M. Hoppema®, C. W. Hunt*’, D. Hydes™’, M. Ishii*', -
R.M. Key", A. Kortzinger™, P. Landschiitzer’, S. K. Lauvset -
A. Lourantou'", L. Merlivat'!, T. Midorikawa™, L. Mintrop* -
A.Nakadate”, Y. Nakano®, S, Nakaoka®, Y. Nojiri*’, A. M, Oma o
K. Paterson'>"*, . F. Perez"', D. Pierrot*, A. Poisson**, A, F.R -
J. Salisbury®, V. V. S. 8. Sarma*, R. Schlitzer**, B. Schneide °
L. Skjelvan'*'¢, T. Steinhoff™, T. Suzuki**, T. Takahashi*, K. 1 ;

H. Thomas*, B. Tilbrook'2**~", J, Tjiputra'?, D. Vandemark®
A.J. Watson®, R. Weiss™, C. S, Wong™, andH Yio

J; Atlas (SOCAT) gridded data products

. oyuk'?, D, C. E. Bakker", B, Pfeil**%, A, Olsen’*, N. Metzl’, A. Kozyr"’,
, oo ,J.Malezyk'!, J. AKI'*, S, R. Alin', R. G. J. Bellerby'**", A. Borges's,
i ‘ 16, W.-J. Cai'’, F. P. Chavez'®, A. Chen'?, C. Cosca', R. A. Feely',
coetains 6 miion surace 324t Lamons o gyet’?, N, Hardman-Mountford™"", C. Heinze***!¥, M, Hoppema®*,
7 hii*", T. Johannessen**, R, M., Key®, A, Kortzinger®, P, Landschiitzer’,
.Lenton", A, Lourantou’, L. Merlivat’, T. Midorikawa™, L. Mintrop®',
\. Na]mt‘llm14 Y. NakalmJJ S. Nnkaoka” Y. Nojiri*, A. M. Omar®',
K. Paterson”” F.F. Pem‘6 D. Plermt37 A Pmsson”,A.F. Rios™®,
asiano” , V. V.S. S. Sarma®, R. Schlitzer®*, B. Schneider”, U. Schuster’,
Ll Stemhoﬂ’z(‘,'l‘. Suzukr“’, T, Takahashi® , K. Tedesco™"™",
nas*, B, Tilbrook'2'343, D, Vandemark®, T. Veness'*, A, J. Watson®,
:iss“’. C.S. Wong*’, and H. Yoshikawa-Inoue™
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SOCAT Version 2

e Started after the release of SOCAT Version 1

e Released in 2013 and consists of 10.1 million
fCO, data (+60 %) on > 2660 cruises

560
480
430
390
350
310
270
200

Recommended fCO, (uatm)

IMDIS, LUCCA, Italy, 25.09.2013




Data access

International collaboration between
the USA and Europe

Data centres involved:
- PANGAEA .




Welcome to SOCAT o

A Collection of Underway Ocean CO, Observations

Quality Controlled by the Science Community
58 dS| | Data Product Access
cV|g e

SOCAT version 2 data products are available via the Interactive Cruise Data
: Viewer and the Gridded Data Viewer (left menu bar).
SOCAT Version 2 Dat Downloadable files are available via the links below:

Products: o ‘ ‘ ;‘

~ Gridded Data Viewer

" SOCAT Credits
~ SOCAT Version 1.5



socdl’

SURFACE OCEAN CO, ATLAS -

PANGAEA"
Data Publisher for Earth & Environmental Scimee
Server

OnePlol % | Annotations

SOCAT Products

L]
[[Property-Property Plots... s )((Supplemental Information... D ~bles.. 3]
Map of: (fCOZ recomputed D I_As date|
Surfoce Oceon Corton Atios == Yersion 2 NOAR 'Pesec 1 (-

imale| Carrelation Viewer| Google Earth| Shaw Values| Export lo Deskiop Application| Save As...

30 314 313 2

b 30 T4 I 3K a0

Live Access Server

i

Index of /ftp/oceans/SOCATvZ/SOCATV2 Gndded Da

Piot Options = 5.@ ot
| e
s | Parent Directory . Ocean
=4 % SOCAT qrirdeg gridded coast monthly v2.nc.zip 30-May-2013 10:59 66M ce 2

« )1 SOCAT tracks gridded decades v2.nc.zi

30-May-2013 10:59 1.0M

Dov 180W <> 180 E

Dab
. Compute:
4. over: Area +

;. Maps

+ @ Latitude-Longitude
5

s Line Plots

B

ﬂ SOCAT wacks gridded month clim v2.nc.zip 30-May-2013 11:00 2.3M CDIAC
h SOCAT tracks gridded monthly v2.nc.zip 30-May-2013 11:00 8.2M
ﬂ SOCAT wacks gridded vearly v2.nc.zip 30-May-2013 11:01 2.9M

Please, cite the gridded SOCAT products as:

Bakker, D. C. E., B. Pfeil, K. Smith, S. Hankin, A. Olsen, S. R. Alin, C. Cosca, B. Hales, S. |
B. Tilbrook, C. Wada, J. Akl, L. Barbero, N. Bates, J. Boutin, W.-J. Cai, R. D. Castle, F. P. !
R. A. Feely, A. Fransson, Z. Gao, N. BHardman-M tford, M. , W.=J. Buang, C. W. Hunt, B
Sara Jutterstrem, V. Kitidis, A. K&rtzinger, S. K. Lauvset, N. Lefévre, A. B. Manke, J. T. Mat!

7. Bakker, DCE (2013 graz
8. Bakker, DCE (2013); Undorway physical oceancgras |
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G -H. Park, K. Paterson, D. Pierrot, A. F. Rios, C.L. Sabine, S. Saito, J. Salisbury, V. V. S.
S. C. Sutherland, T. Suzuki, A. J. Sutton, C. Sweeney, T. Takahashi, J. Tjiputra, N. Tsurushim
2 R. Wanninkhof and A. J. Watson (2013) An update to the Surface Ocean CO02 Atlas (SOCAT version @
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‘Start Data Warehouse Query

IMDIS, LUCCA, Italy, 25.09.2013
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+ SURFACE OCEAN CO, ATLAS -

Cruise Data Viewer

stra.pmel noaa gov:a5:

(=S CH =)
2le o

Cruise ID [ SAGA i Log 2 v

Ship : Akademik Korolev

Property-Propeny Plots.. ~ | Cruise ID Key.. ~ Tables... ~ DownloadData.. ~ New Window Print
Map of fCO2 recomputed -  Update Recenter on Intemational Datsline
Surface Ocean Carbon atlas —— Version 1.4

17=Nov—1965 to 06-Nov=-2008

1850 eruises

sample of 101471 {0 missing)

sampled from B724014 total obs
7238

LAS

NOAA PMEL

Live Access Server

map of us

subset

selectable data

er-

audit of QC evaluations

|
| Sea surface temperature
1002 recomputed Sum )] 14 <temp< (2833
subsampled 4x daily
Ocean Carbon Atlas —— Version 13 4y Pa%fj“;;lf:ﬁ
Hide Constraints of 13446 obsarvations
264E TEMP haa 15 missing
- = ~ 32447 slalitudes 61192 23176  slongiudes 3382 Include obs lacking fCO: #002 recomputed has 2028 missin
StatDate: 17 ~ Nov + 1968 slabludas slongaudes ichl E; sc:Er ngr.ra 6—Nav—2008 ‘sampled from 172837 lolal ab
EndDate: 06 ~ Nov ~ 2008 ~ Longitude v < v Include SO invalids 1 | N 1 h
Longiude = = Subsampling: Auto  + L
Region QC Flag O CruiselD Hship Month L
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Courtesy of D. Bakker (UEA)




?
socd Global gridded fCO, N

Monthly fCO, means, no temporal or spatial
interpolation.
Open ocean 1° x 1° & coastal waters 1/4° X

o
1 / 4 . TIME ¢ JAN DATA SET: SOCAT 12-month elimatology 1x1 gridded {v1.4)

841.3

LAS

NOAA PMEL

Live Access Server

&

LATITUDE

LONGITUDE

fcol mean — unweighted all obs (umol)

Courtesy of D. Bakker (UEA)




SOCA

’;5

SURFACE OCEAN CO, ATLAS -

-

Gridded Data Viewer

€2 e a0 m
&2e) | 0

tra,pmel.noaa.govi580/las/getUlLdo

LAS

| =

[B) Recently Bockmarked | | TMAP links | | LAS servers || NetCDF/CF/liocf || Tools ||

NOAA PMEL

Live Access Server  About LAS

GRIDDEDISOCATI DATA

January average
(all years)

Live Access Server

Osocu 12-month climatology 1x1 gridded (v1.4)
+  fco2 mean -unweighted all obs
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Courtesy of D. Bakker (UEA)



+ SURFACE OCEAN CO, ATLAS +

Data is also available

]
Provide Feedback
il J GEOSS SEARCH N\ 1

,m.d7é :
&

GROUP ON
EARTH OBSERVATIONS

| GEO Port

SEARCH GEOSS

HELP

REFINE THIS SEARCH

SELECT A : - "
COUNTRY/CONTINENT Searching for: "surface ocean fco2 atlas
Select a Region i+ | SEARCH RESULTS

Total Resuits: 2

BROWSE RESOURCES
BY SOCIETAL BENEFIT

]

\";uu- ,,"
&,

Ly
>

g
i

)
b

m Analysis and visualization Datasets

@ DISASTERS /
_“ Surface Ocean fCO2 Atlas
6 HEALTH b i SOCAT is a global compllation of underway surface water§CO2 (fugacity of CO2) data with 6.3 million measurements
from 1851 crulses run between 1968 a ...
@ ENERGY Click to read more...
8 - e —
2] Surface Ocean fCO2 Atlas project
0 WATER - SOCAT is a global compllation of underway surface water fCO2 (fugacity of CO2) data with 6.3 million measurements
..... from 1851 cruises run between 1968 a ...
g
c WEATHER Click to read more...
o) . _

. . .
- SURFACE TEMPERATURE

Services Prototype Data Portal

Data Portal

The impiementation of a portal allowing for retrieving data from at least part of the WDS Members vas identified as a feasible
goal. The first step wil concentrate on metadata catalogues. Candidates who wish to participate in the initial setup of the
portal framework need to implement curent standards in the fieid of Spatial Data Infrastructures (SDI) and can generally use
the resulting interoperability to network also with other communities and portals, €.9. the planned Ocean Data Portal (I0DE),
IPY DIS, or the Global Change Master Directory (GCMD). A major goal wall also be to integrate the ICSU Worid Data System
nto the GEOSS framework.

Search Results: 1856 datasets found! (Query time: 0.025 s)

Data download options:
<<PREVI112131415161718191101NEXT 5>

1. Pfeil, Benjamin; Olsen, Are; Bakker, Dorothee; Metzl,
Heather; Kozyr, Alex; Malczyk, Jeremy; Telszewski,
Data Canter: CDIAC: Carbon Dioxide Information Analys:
Parameters: ATM_PRE; EQ_PRE; EQ_TMP; FCO2_WAT;
Link - Score: 100%

Weiss, Ray F (2013): Underway physical oceanography and carbon dioxide measurements during POLARSTERN

crulse ANT-V/2

Data Center. PANGAEA: Data Publisher for Earth & Environmental Science

Par : Distance; T ure, water, Pressure, atmosphenc; Salinity, interpolated; Pressure, atmaspheric,
interpolated; Depth, bathymetric, interpolated; x0O2 (air), interpolated; Fugacity of Carbon dioxide (water)
at sea surface temperature (wet air); Algorithm; Quality flag

Data Description - Data Download - Score; 475

Welss, Ray F (2013): Underway physical oceanography and carbon dioxide measurements during POLARSTERN

cruise ANT-V/3

Data Canter: PANGAEA: Data Publsher for Earth & Environmental Science

Paramaters: Distance; Temperature, water; Pressure, atmospheric; Salinity, interpolated; Pressure, atmospheric,
interpolated; Depth, bathymetric, interpolated; xCO2 (air), interpolated; Fugacity of Carbon dioxide (water)
at sea surface temperature (wet air); Algorithm; Quality flag

Data Description - Data Download - Score: 47%

Pfeil, Gerrit Benjamin; Olsen, Are; Bakker, Dorothee CE (2013): Surface Ocean CO2 Atlas (SOCAT) V1.4
Data Center. PANGAEA: Data Publsher for Earth & Environmental Science

f§; Sabine, Christopher; Hankin, Steven’
Mie] (2011): SOCAT Datbase V1.5

g

»

»

IMDIS, LUCCA, Italy, 25.09.2013
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Use of DOIs within SOCAT

All data is citable using DOIs
e individual cruise files
e synthesis products (both observational and

News

g I"I d d e d p I‘O d U CtS) Digital object identifier (DOIl) becomes an ISO standard

by Elizabeth Gasiorowski-Denis on 10 May 2012 £ IE S

A new Intemational Standard that provides a system for assigning a unique intemational identification code to objects for use on digital networks is
expected to bring benefits for publishers, information managers, multi-media distributors, archive and cultural heritage communities, and the internet
technology industry.

Published by ISC (international Organization for Standardization), ISO 26324:2012, Information and documentation -- Digital object identifier system, is an effi-
cient means of identifying an entity over the Internet and used primarily for sharing with an interested user community or managing as intellectual property.

A DOI name is an identifier of an entity — physical, digital or abstract - on digital networks. It provides information about that object, including where the object, or
information about it, can be found on the Internet.

IMDIS, LUCCA, Italy, 25.09.2013
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SocAt SOCAT Version 2
Transparency

140 150 160 1770 180
Lrropertv-roone CO2water_equ_dry [umol/mol] pCO2water_SST_wet [patm] fCO2water_SST_wet [uatm| Algorithm Flag [#]
= 245.700 240.600 239.965 1 )

w 247.200 242,600 241.430 1 2

o 248.100

Su
Au 248.600

=z

3.300 242.309 1 2

700 242.797 1

ription of Underway pCO, System onboard the NOAA Ship Ka'imimoana
1996 through 2004

ew: The CO; group at NOAAPMEL installed an underway pCO; sysiem onboard the NOAA Ship
2 moana in June 1996, just prior to the ship's commissioning. The Ka'imimoana is designed and
ed to maintaining the TAO bucy array (www.pmel.noas, gov/iae/), in the equatorial Pacifie.
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AEL CO: group has maintained an underway pCOz system on the Ka imimoana from 1996 to the present

Surf scument describes the sysiem that was on board from June 1996 through December 2004, and the i
‘ay dat llected ds g 44 d iod. Details of the pCO2 e
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5l Investigator:
‘hard Feely
/PMEL
245 507 1 2 and Point Way NE
. | WA 98115
26-6214
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JPMEL
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ooting, Data Processing and QC:
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+ Technicians / pCO, system filkators on Ka'imimoana:
vis (Aug '96 - Apr *97), Dennfillbceney (May '97 — May "01), Jasan Poe (Mar '02 - Feb '03),
Ramey (Mar *03 ~ Dec '03), Gendron (Mar '04 — Aug "04)
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256.100 250.900
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Data arived at COIAQZ- ANT-V/3 & we

8.265000 * East-bound

Date’i oz 1985-30-2T 18
Minimum DEPTH, water: 5.0 m

Event(s): 06AQ19860928-track - * Latitude
Date/Time End: 1986-12-13T11:2

Comment: Cruise QC flag: D (see further details)

-36.265000 * Longitude Start: 17.048000 * Latitude End: -36.7¢ * Longitude End: 16.412000 * Date/Time Start: 1986-09-28720:01:00 *
* Campaign: ANT-VI3 (PS10) = * Basis: Polarstem  * Device: Underway cruise track measurements =
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various research
institutions that
participated in this year's
update.

Podcast

Interview with Pep
Canadell, Executive
Director of the Global
Carbon Project.

IMDIS, LUCCA, Italy, 25.09.2013




Towards future releases ‘

x10°

| =——V1 |

MaJor problem no central funding!
But several funding sources!

Time frame for SOCAT Version 3
December 2013 : Close data submission to CDIAC

Jan-March 2014 : Data submission via automation system (invitation only)
October 2014  : Quality control complete
June 2015 : Release (provisional)

-
o

191

nber of fC)O2 data

IMDIS, LUCCA, Italy, 25.09.2013

Courtesy of D. Bakker (UEA)






Ocean | @ 5&“‘"““"""“’%% ‘
&‘\6\23 ‘Ilml’ @ V %Q(}/‘.g @ CARQB %

CDIAC] CSIRO

<z Thank you to all data contributors, \f({
2 the SOCAT team especially i
regional and global group leader,
members, dafa cenfers involved

and funding agencies! __%_
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Live Access Server : Mﬁ% SO|aS @
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University of East Anglia

IFM-GEOM

IMDIS, LUCCA, Italy, 25.09.2013



