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Overall objective

> to improve, harmomze and |ntegra_‘_ce"""'ocean|c measurements of
N,O and CH, in open ocean a;-_nd ccas_tal reg|ons

Specific oblectlves

> Establisha network of oceanlc' NZO and CH4 measurements by
using d|ffere_£;'f"'ﬁ;_- platforms: t|me serles statlons hydrograph|c
sections and VOS lines 21 -

» Exchange of SCIentlsts betwe-en_ Iaboratorles

> Inter-comparison:exercises -r..;;method (GC ECD/FID vs. OA-ICOS)

and between WP6 partne

4 Partners
GEOMAR, Kiel, Germany
CSIC, Vigo, Spain
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A new method for continuous measurements of oceanic and
atmospheric N;O, CO and CO;: performance of off-axis integrated
cavity output spectroscopy (OA-ICOS) coupled to non-dispersive

infrared detection (NDIR)

DL L. Arevale-Mactiors', M Bever', M. Krumbhele', L Piller™ ", A, Kock', T. Steinboff®, A, Kértzisger', sad

H W, Bange!
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Pecerved: 20 Jume 2013 - Publithed m Ocean Sci Discuss - 26 July 2013
Revised 6 Novessber 2013 - Acospied. 7 Noversber 2013 — Publishad 11 December 2013
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SCOR WG #143
Dissolved N,O and CH, measurements:
Working towards a global network of ocean time
series measurements of N,O and CH,



SCOR WG #143
Dissolved N,O and CH, measurements:
Working towards a global network of ocean time %
series measurements of N,O and CH,

Co'nmittee on 0093“\0

Major Objectives / Deliverables

 Intercalibration of oceanic N,O/CH, measurements
* Develop recommendation for a standard measurement

protocol

« Establish N,O and CH, reporting procedures

« Establish a framework for an N,O/CH, ocean time series
network



(“a"‘ona‘ Council for Scl_e

SCOR WG #143
Dissolved N,O and CH, measurements:
Working towards a global network of ocean time %
series measurements of N,O and CH,
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Calendar Year  Keydates

2013 May: Submission of proposal

Nov: Decision by SCOR on support
1%t Intercalibration Exercise Oct 2013 — May 2014

Feb: WG meeting in Hawaii, (followed by ASLO 2013)

2"d Intercalibration Exercise Winter 2014/2015

Sept: WG meeting in Germany, (followed by SOLAS conf)

Feb: Publish recommendations for analysis and reporting

Feb: 3 year review and Working Group meeting followed by
Ocean Sciences
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Publication of recommendation for N,0/CH, Time Series
Station Network




SCOR WG #143
Dissolved N,O and CH, measurements:
Working towards a global network of ocean time
series measurements of N,O and CH,

Full members
. Hermann Bange, GEOMAR, Kiel, Germany.

. Mercedes de la Paz Arandiga, IIM-CSIC, Vigo, Spain.

. Laura Farias, COPAS Center, Concepcion, Chile.

.  CIliff Law, NIWA, Wellington, New Zealand.

. Wajih Nagvi, NIO, Goa, India.

. Gregor Rehder, IOW, Warnemiinde, Germany.

. Philippe Tortell, UBC, Vancouver, Canada.

. Rob Upstill-Goddard, U Newcastle; Newcastle, UK.
. Sam Wilson, C-MORE, Hawaii, USA.

. Guiling Zhang, OUC, Qingdao, China.

Associated members

. John Bullister, NOAA-PMEL, Washington, USA.

. Jan Kaiser, UEA, Norwich, UK.

. Annette Kock, MEMENTO, GEOMAR, Kiel, Germany
. Andy Rees, PML, Plymouth, UK
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Locations of the participants and
sites of regular N,O/CH, time
series measurements
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WG #143 ACTIVITIES 2013/2014

« 1st Intercalibration Exercise 2013/2014

« Set up of homepage: https://portal.geomar.de/web/scor-wg-
143/home

« 2nd Intercalibration Exercise End of 2014

MEETINGS

« 21 February 2014, Honolulu, Hawaii, USA
« 7-11 September 2015: SOLAS Open Science Conference,
Kiel, Germany:

oo SRS e s

http://solas-int.orag/solas-0sc-2015.html
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MEMENTO, the Marine Methane and Nitrous
Oxide Database

https://memento.geomar.de

Close collaboration between SCOR WG #143
and MEMENTO:

e Recommendations for data analysis and
reporting as developed by WG #143 to be
used as a quality control criterium for data
included in MEMENTO

* Recommendation to archive N,0 and CH,
data in MEMENTO
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MEMENTO

Marine CH, - N,O database
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Annette Kock,
Hela Mehrtens,
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MEMENTO

Marine CH, - N,O database



Why a database for N,O and CH,?

Karl Banse , Frontiers in Marine Science, 2014:

“How may we know that the ocean has or has
not changed on the half-century time scale, if
data points through time from in-situ
measurements are not available because we,
the observing scientists, did not and still
often do not deposit our observations in data
centers?”

o

OPMNION ARTICLE E"

i
MARINE SCIENCE

Assessing ocean changes without data centers?

Kari M. Banso **




Why a database for N,O and CH,?

Geochim. Cosmochim. Acta, 27, 949-955, 1963. Limnol. Oceanogr., 10 (Suppl.), R185-R201, 1965.

SOME CONSEQUENCES OF THE DECOMPOSITION

OF ORGANIC MATTER IN LAKE NITINAT, M E M E NTO
AN ANOXIC FJORD

Marine CH, - N,O database

Nitrous oxide in the ocean and the marine atmosphere Francis A. Richurds, Joel 1. Cline,

Willkems W. Broewkow, and Larry P. Atkinson
hymrtownd o Oumss e, Dudecnity of Woshingtm, Senith

* N,O and CH, measurements available since 1960s

e Original data in old reports and publications, many datasets not
archived

A database serves as:
» Data basis for calculation of global emission estimates
* Assessment of spatial and temporal variability and long-term changes

* Resource for validation of biogeochemical models
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MEMENTO - timeline

2004-2012 Maintenance of N,O database by S. Walter, A. Freing,
F. Ziska and H.W. Bange:

Excel files, Matlab workspace file containing all imported datasets
(>100 000 data entries!)

MEMENTO was initiated in 2009 during a COST Action 735 Meeting in Kiel

Feb 2013 - Jan 2016 SOPRAN IlI: Subproject 1.8 (Annette Kock):

v" Implementation of standard quality control procedure

-> Revision of all data submissions

Data transfer to data portal of Kiel Data Management Team
Setup of website, access to database through website

AN

» Import of new datasets using standard quality control procedure
» Calculation of surface N,0 and CH, concentration fields and emissions




MEMENTO homepage and database

) https://memento.geomar.de/home

+e https://memento.geomar.de/database



https://memento.geomar.de/database
https://memento.geomar.de/home

Original datasets

o Can contain oceanic and corresponding atm. measurements

Essential data needed for import:
* Position, date/time, sampling depth
o Data without these parameters is not imported!

e Additional information: temp, sal, O, & nutrients

Range check:

* Date: 1913-now

e Lat/long:-90-90°/-180 - 360°

* Water temp: -5—-35°C

* Airtemp: -90-60°C

e Air pressure: 800 — 1100 mbar

* Nutrients, O,, CH,, N,O, sal: negative concentrations excluded

o No quality control procedure based on quality criteria (based on e.g.
WOCE flags, precision)




Global data coverage by Sept 2014
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Next steps

Publications

* IMBER Update, 8, 3-4, 2007.

* Env. Chem., 6, 195-197, 20009.

e Eos Transactions AGU, submitted, 2014.

 Earth System Science Data: detailed description of database

Import of additional datasets into MEMENTO
-> inquiry letter to colleagues

Calculation of 1° x 1° surface concentration fields and emissions

In cooperation with SCOR WG #143: Implementation of standard
procedure for N,0 and CH, data as quality criterion




