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Welcome to the 2015 SOLAS
Open Science Conference
Anticipating its upcoming 10 year
anniversary in 2014, two years ago
SOLAS began an effort to define research themes of importance for
SOLAS research over the next decade,
which would constitute a new science
plan. SOLAS, being a bottom-up organisation, adopted a process that Véronique Garçon in visit at GEOMAR in
encompassed outcomes from the February 2014 (Photo: J. Steffen, GEOMAR)
2012 SOLAS Open Science Conference, drafting White Papers, two online community consultations, an early career scientists brainstorming workshop and a planning workshop. The 65-page
document ‘SOLAS 2015-2025: Science Plan and Organisation’ was produced
in December 2014 and submitted for review to the current SOLAS sponsors
(International Geosphere-Biosphere Programme IGBP, World Climate Research
Programme WCRP, International Commission on Atmospheric Chemistry and
Global Pollution iCACGP, Scientific Committee on Oceanic Research SCOR) and
Future Earth, soon to be an official new sponsor of SOLAS. The reviews were
received in late June 2015 and work is underway to address them and have the
new science plan approved by the end of 2015. The under-review document
is available to the community on the SOLAS website. The conference scientific
organising committee invites you to discover, throughout the week, all the topics
featured in the new science plan via the plenary talks sessions and poster sessions. SOLAS hopes that every interested scientist can find a home in the next
phase of SOLAS and contribute to its future successes.
As SOLAS has always its eyes fixed on the next target, we already put into
place a strategy to prepare the implementation of the new science plan.
Information is being collected and it is anticipated that the 2015 SOLAS Open
Science Conference will be an essential platform for this process, in particular
through the parallel discussion sessions proposed by the SOLAS community.
As in the five previous SOLAS Open Science Conferences, we expect this
conference to be the perfect opportunity for you to learn about new research
results, to share your ideas, to strengthen your networks and establish new
international connections.
Furthermore, we are particularly pleased to welcome you in the lively harbour
city of Kiel on the Baltic coast, home of the GEOMAR Helmholtz Centre for
Ocean Research Kiel and the University of Kiel, which is celebrating its 350th anniversary. We hope you will have a chance to sail along the Kiel Fjord.
On behalf of SOLAS, I would like to thank the conference scientific
organising committee, the local organising committee, the SOLAS International

Welcome note

We wish you an exciting kickoff conference of the next SOLAS decade

General

Project Office, our projects and conference sponsors for their hard work and support. We would also like to take this opportunity to thank GEOMAR for its previous and continuing support in hosting the SOLAS International Project Office.

Véronique Garçon
Chair, SOLAS Scientific Steering Committee

Conference Scientific Organising Committee

Conference Local Organising
Committee

Emmanuel Boss (USA)
Anja Engel (Germany)
Cristina Facchini (Italy)
Hui-wang Gao (China)
Christoph Garbe (Germany)
Véronique Garçon (France), Chair
Michelle Graco (Peru)
Cécile Guieu (France)
Christoph Heinze (Norway)
Ilan Koren (Israel)
Maurice Levasseur (Canada)
Lisa Miller (Canada)
Yukihiro Nojiri (Japan)
Alfonso Saiz-Lopez (Spain)
VVSS Sarma (India)
Brian Ward (Ireland)

Hermann Bange (GEOMAR)
Jonathan Durgadoo (GEOMAR)
Gernot Friedrichs (University of Kiel)
Christa Marandino (GEOMAR)
Birgit Schneider (University of Kiel)
Emanuel Söding (University of Kiel)

SOLAS International Project
Office
Emilie Brévière
Stefan Kontradowitz

Conference assistance
Katharina Bading
Hanna Campen
Thea Hamm
Lisa Elena Kettemer
Marie Küter
Josefine Maas
Jasmin Mögeltönder
Scarlett Sett
Cordula Zenk
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Sponsors

General

SOLAS Sponsors

*
Future Earth, Research for Global
Sustainability
www.futureearth.org

International Project Office
Sponsors

Federal Ministry of Education and Research
www.bmbf.de/en/index.php

international Commission on Atmospheric
Chemistry and Global Pollution
www.icacgp.org

**

GEOMAR Helmholtz Centre for Ocean
Research Kiel
www.geomar.de

S

PRAN

Surface Ocean Processes in the Anthropocene

International Geosphere-Biosphere Programme
www.igbp.net

Surface Ocean Processes in the
Anthropocene
www.sopran.pangaea.de

Conference Sponsors

Scientific Committee on Oceanic Research
www.scor-int.org

World Climate Research Programme
www.wcrp-climate.org
* starting winter 2015/16
** ending December 2015
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Christian-Albrechts-Universität zu Kiel
www.uni-kiel.de

Centre National D‘Études Spatiales
https://cnes.fr/en

Deutsche Forschungsgemeinschaft
www.dfg.de

Sponsors
Corporate Sponsors
General

European Space Agency
www.esa.int
Bornhöft Meerestechnik
www.bornhoeft.de
Cluster of Excellence „The Future Ocean“
www.futureocean.org
Co-Action Publishing
www.co-action.net
GEOMAR Helmholtz Centre for Ocean
Research Kiel
www.geomar.de

Copernicus
www.copernicus.org

OA-ICC Ocean Acidification International
Coordination Centre
www.iaea.org/ocean-acidification

ELEMENTA: Science of the anthropocene
www.elementascience.org

Scientific Committee on Oceanic Research
www.scor-int.org

Kongsberg Maritime Contros GmbH
www.contros.eu

Collaborative Research Center 754,
Climate-Biogeochemistry Interactions in
the Tropical Ocean
www.sfb754.de

Pyro Science
www.pyro-science.com

S

PRAN

Surface Ocean Processes in the Anthropocene

Surface Ocean Processes in the
Anthropocene
www.sopran.pangaea.de

Subsea Technologies for the Marine
Environment
www.subctech.eu
All sponsors are listed in alphabetical
order per section.
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General

Programme
Time

Tuesday 8 September 2015

Wednesday 9 September 2015

08:45

Welcome speeches
• Lutz Kipp, President of Kiel University
• Véronique Garçon, SOLAS Chair

09:00

Plenary session: The air-sea interface
and fluxes of mass and energy

Plenary session: SOLAS science and
society

10:30

Coffee break

Coffee break

11:10

Plenary session: Interconnections
between aerosols, clouds and ecosystems

Plenary session: Integrated topics

12:40

Lunch

Lunch

14:30

Parallel discussion sessions

Parallel discussion sessions

Session 1: Towards joint SOLAS-CliC
activities on sea-ice biogeochemistry

Session 1: Atmospheric deposition, ocean
biogeochemistry and climate change

Session 2: Microbial life at the air-sea
interface

Session 2: Relationship between wind
speed and gas exchange over the ocean:
Which parameterization should I use?

Session 3: Differences between
marginal areas and open ocean - Baltic
Sea example

Session 3: Priorities and integrated
programmes for the study of eastern
boundary upwelling systems
Session 4: Moving towards the vision of
Future Earth: SOLAS science and society

16:00

Break (move to poster session room)

Break (move to poster session room)

16:30

Poster session with refreshments

Poster session with refreshments

Integrated topics

Interconnections between aerosols, clouds
and ecosystems

Ocean biogeochemical control on
atmospheric chemistry

Greenhouse gases and the oceans

Atmospheric deposition and ocean
biogeochemistry
18:00

End

End

Join our mailing list to receive SOLAS-related news
and to get involved.
www.solas-int.org/community/join.html
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Programme
Thursday 10 September 2015

Friday 11 September 2015

09:00

Plenary session: Greenhouse gases and
the oceans

Plenary session: ‘Outside the box‘ ideas

10:30

Coffee break

Coffee break

11:10

Plenary session: Ocean biogeochemical
control on atmospheric chemistry

Plenary session: Atmospheric deposition
and ocean biogeochemistry

12:40

Lunch

Closing remarks

14:30

Parallel discussion sessions

General

Time

Session 1: Future air-sea gas transfer
laboratory experiments
Session 2: Nutrients supply to Southern
Ocean surface
Session 3: SOLAS research into the effects
of potential geoengineering
Session 4: Ship plumes
16:00

Break (move to poster session room)

16:30

Poster session with refreshments
Air-sea exchange and fluxes of mass and
energy
‘Outside of the box‘ ideas

18:00

End

19:30

Conference dinner

Tweet #SOLASconference2015
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General information
Venue

Auditorium Maximum (Audimax)
University of Kiel
Christian-Albrechts-Platz
24118 Kiel

photo: Jürgen Haacks / Uni Kiel

Information

Registration/information desk

If you require any assistance, please visit the registration/information desk in the
main foyer of the auditorium.
The registration/information desk will be open throughout the conference from
7:30 am on Tuesday morning and from 8:00 am on all other days.
Please, regularly check the information board next to the desk, which will
inform you about conference information, programme changes and other
announcements.
Also note that Local Organising Committee members and SOLAS International Project Office staff will wear a ‘blue‘-coloured name badge. Feel free to
approach them for any queries.

Mobile phones

Please assure yourself that your phone is turned off or put on silent mode during
presentations.

Internet

For free wireless internet inside the auditorium, please collect your personal
guest account offered by the University of Kiel at the registration/information
desk.
Note: Members of the education roaming (eduroam) network can also use their
existing login to use the internet.

Convenience stores

A small supermarket on campus (‘Kauf‘), next to the venue is open from 06:00
to 17:00 (map p. 13). There are several stores in the Sophienhof (shopping mall),
close to the hotels. Also, within the train station, is a small shop (‘REWE‘) open
from 06:00 to 23:00.

Tourist information

The Kiel tourist office is located at Andreas-Gayk-Straße 31 for touristic
enquiries, alternatively you can visit https://www.kiel-sailing-city.de/en.html. The
tourist office also offers a large range of local gifts.

Emergency contact number

Stefan Kontradowitz +49 (0)151-54632864
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Venue map

Information

lines 61, 62, 81

Caféteria

lines 61, 62, 81

Restaurant

Main entrance
Jack‘s Kitchen

ATM
Campus Suite

Convenience store ‘Kauf‘
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Directions and transport

Information

Bus

Bus is the major public transport system in Kiel with operating hours from early
morning around 5:00 am until shortly after midnight. A one-way ticket costs
2.50€ and can be purchased in cash directly on the bus. It is recommended to
use small changes (< 5 €). A one day ticket is also available and can be purchased with cash on the bus for 8.00€.Other available tickets include a week
ticket (19.90€) and a multiple ticket for 6 rides (13.40€). These tickets need to
be purchased in the service center or at the ticket machine. The service center is
located at the “Umsteiger” at the main train station (map p. 16 and 17). Business
hours are Monday to Friday from 6:30 to 19:00 and Saturday from 8:45 to 16:00.
For purchasing tickets round the clock, a ticket machine is available on the north
side of the “Umsteiger”. For more information on bus transport in Kiel, please
visit www.kvg-kiel.de/en/.
The bus lines 61/62 and 81 connect the conference hotels (Hotel Berliner Hof,
B&B Hotel, Intercity Hotel, Atlantic Hotel) with the venue. The nearest bus stop
to all conference hotels is located in front of the train station and is called ‘Kiel
Hbf’ (Hbf is the abbreviation for Hauptbahnhof, meaning train station in German). The closest bus stop to the venue is called ‘Universität’. Please view the
Kiel map in your bag and maps pages 13 and 17 for better orientation.
Note that a daily bus ticket is complementary for the guests of the Hotel
Berliner Hof and Intercity Hotel. A ticket for each day of stay may be redeemed
at the hotel check-in desks.
From the conference hotels to the venue
You can take either the bus 61/62 or 81 to get to the conference.
Line 61/62: direction ‘Projensdorf/Suchsdorf’
Get on at the bus stop ‘Kiel Hbf’, platform B2 (map p. 17) and get off at the bus
stop ‘Universität’ (map p. 13). Travel time is 17 minutes.
Departure times in the morning are:
07:04

07:14

07:25

07:34

07:44

07:54

08:04

08:14

08:24

08:34

08:44

08:54

Line 81: direction ‘Botanischer Garten’
Get on at the bus stop ‘Kiel Hbf’, platform D1 (map p. 17) and get off at the bus
stop ‘Universität’ (map p. 13). Travel time is 22 minutes.
Departure times in the morning are:
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07:10

07:25

07:40

07:55

08:10

08:25

08:40

08:55

Directions and transport
From venue to conference hotels
Take the same bus lines in the opposite directions to get from the venue to the
hotels.
Line 61/62: direction ‘Mettenhof/Russee‘
Get on at the bus stop ‘Universität’, which is situated on Olshausenstraße (map
p. 13) and get off at the bus stop ‘Kiel Hbf’ (map p. 17). Travel time is 17 minutes.
Departure times in early evening are:
17:28

17:43

17:58

18:13

18:28

18:43

18:58

Departure times on Friday early afternoon
13:13

13:28

13:43

Information

17:13

13:58

Line 81: direction ‘Suchsdorf’
Get on at the bus stop ‘Universität’, which is situated on Westring (map p. 13)
and get off at the bus stop ‘Kiel Hbf’ (map p. 17). Travel time is 22 minutes.
Departure times in early evening are:
17:06

17:21

17:36

17:51

18:06

18:21

18:36

18:51

Departure times on Friday early afternoon
13:06

13:21

13:36

13:51

Taxi

A taxi drive between the conference hotels/train station and the venue costs
about 10 Euros and takes 10-15 minutes. A taxi stand can be found on the forecourt of the train station (see Kiel map in your bag or map p. 16). There is no taxi
stand close to the venue. To order a taxi, please dial 00 49 431 68 01 01 from a
foreign cell phone, or 0431 68 01 01 from a German cell phone or landline.

Walking

Walking distance between the conference hotels and the venue is 3,2 km and
takes about 40 minutes. For better orientation, please use the provided Kiel map
in your conference bag.
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Information

Maps

Orange dots with numbers indicate restaurants near the hotels, see page 19.
There are two options to go to the Halle 400, location of the conference dinner.
The upper orange line indicates the direction via a small bridge (850 m,
10 min. walking) and the lower orange line via the tip of the fjord (600 m,
8 min. walking).
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Maps

Information
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Social event and catering

Information

Conference dinner

The conference dinner takes place on Thursday 10 September in the Halle 400
(An der Halle 400, 24143 Kiel), which is about a 10-15 minute walk from the
conference hotels (map p. 16). Starting at 19:30 with a welcome reception the
conference dinner will be another fantastic opportunity for you to meet with your
colleagues while enjoying some nice food and drinks. The venue is well located
at the end of the Kiel Fjord on the east shore and is a beautiful renovated location that used to be part of an old ship yard.

Lunch

There are some lunch options near the venue.
The recommended option is the ‘Mensa 1’, main campus cafeteria and located
right opposite the venue (see map page 13). Payments are in cash. A complete
meal costs around 5-6 €. This location can accommodate a large number of
participants seated.
The other two options on the campus, nearby the Auditorium are (map p. 13):
• Jack’s Kitchen: Pizzas, pastas, salads are served. A meal costs around 10 - 12 €.
• Campus Suite: Student café including vegetarian and vegan options.
Sandwiches, pastas, salad, soups are served. A meal costs around 5 - 10 €.

Mensa I

photo: Jürgen Haacks / Uni Kiel
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Social event and catering

Halle 400

Information
photo: Halle400

Dining out

There is a wide choice of restaurants and bars in Kiel.
Here are few within walking distance to the conference hotels.
Note that in Germany you cannot pay by credit card in every shop or restaurant.
We advise you to always have some cash just in case.

Argentinean and Mediterranean cuisine:

1 Fuego del sur, An der Halle 400 1

German cuisine:
Gaststätte Ratskeller, Fleethörn 9
Das Wirtshaus, Holstenstraße 88
Restaurant Negresco, Kehdenstraße 24
Kieler Brauerei, Alter Markt 9

Hemingway‘s, Alter Markt 19
Block house, Willestraße 4-6

Italian cuisine:

5 Vapiano restaurant, Kaistraße 51

Ristorante Rigoletto, Königsweg 46
Toni‘s Restaurant & Bar, Hafenstraße 15

Mexican cuisine:
El Paso, Kleiner Kuhberg 2

International cuisine:

2 Die Fabrik, Am Germaniahafen 1
3 Restaurant Pier 16 im Atlantic Hotel

Kiel, Raiffeisenstraße 2

4 Brasserie Madeira, Sophienblatt 38

Längengrad, Schwedenkai 1
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Tuesday

Daily overview Tuesday
Time

Tuesday 8 September 2015

08:45

Welcome speeches
• Lutz Kipp, President of Kiel University
• Véronique Garçon, SOLAS Chair

09:00

Plenary session: The air-sea interface and fluxes of mass and energy

09:00

Keynote Bernd Jähne: Physics of the air-sea interface and fluxes of mass and energy

09:30

Ruo-Shan Tseng: Air-sea momentum transfer and near-surface currents under high
winds and tropical cyclones

09:50

Thomas Bell: Quantifying the effect of bubbles upon air-sea gas exchange

10:10

David Ho: Air-sea gas exchange in the North Atlantic: GasEx-98 revisited

10:30

Coffee break

11:10

Plenary session: Interconnections between aerosols, clouds and ecosystems

11:10

Keynote Karine Sellegri: Marine aerosol emissions related to the seawater
biogeochemical composition

11:40

Avirup Sen: Chemical characterisation of ambient atmospheric aerosols over
different environments of India and its adjoining oceans during the winter and summer monsoons 2014: Implications of a coordinated campaign

12:00

Poonam Tyagi: Soil microorganisms and terrestrial plant metabolites in marine
aerosols from the western North Pacific Rim: One-year observation of hydroxy fatty
acids over Gosan site, Jeju Island

12:20

Rafel Simó: Highlights of the PEGASO cruise: Phytoplankton-emission of trace gases
and aerosols in the Southern ocean

12:40

Lunch

14:30

Parallel discussion sessions
Session 1: Towards joint SOLAS-CliC activities on sea-ice biogeochemistry convened by Lisa Miller and Martin Vancoppenolle
Session 2: Microbial life at the air-sea interface convened by Christian Stolle and
Mariana Ribas-Ribas
Session 3: Differences between marginal areas and open ocean - Baltic Sea example convened by Jacek Piskozub and Anna Rutgersson

16:00

Break - move to the poster session in the mensa

16:30

Poster session with refreshments
Integrated topics
Ocean biogeochemical control on atmospheric chemistry
Atmospheric deposition and ocean biogeochemistry

18:00
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End

Plenary sessions Tuesday
Plenary session
The air-sea interface and fluxes of mass and energy
Room: Frederik - Paulsen - Hörsaal
Session chairs: Brian Ward and Christoph Garbe

Physics of the air-sea interface and
fluxes of mass and energy
Even after more than thirty years of
intensive research on the exchange of
mass between the atmosphere and the
oceans (1st symposium on Gas Transfer
at Water Surfaces took place in 1983),
no satisfactory physically-based model
of the processes taking place in the
vicinity of the interface is available.
Consequently, semi-empirical relationships between the mass transfer velocity, k, and wind speed at 10 m height,
U10, are still state-of-the-art - and (too)
many of them are available.
Field and laboratory measurements
have now accumulated enough evi-

dence to convincingly show that a
simple relationship between the mass
transfer velocity and the wind speed
does not exist. The available field and
laboratory data will be used to show
what is wrong with the classical empirical relations. Causes for the high variability will be analyzed including atmospheric stability, different degrees
of contamination by surface active material, and the sea state.
Given the complexity of this variability
it will probably need further years of
research until a comprehensive model
is found to replace empirical relations.
Meanwhile, there is useful alternative
to empirical wind speed relations.
Based on the available laboratory
and field data and knowledge of the
involved processes, it is possible to
define regimes and to set upper and
lower limits in each of these regimes
for the mass transfer velocity and its
dependency on the physicochemical
properties of the chemical species,
its diffusion coefficient D or Schmidt
number Sc and its solubility in water.
By using these ranges and regimes,
modelers get a realistic account of the
influence and its uncertainty of air-sea
mass transfer on the fate and distribution of environmentally important species in their models.

Tuesday

Keynote speaker: Bernd
Jähne
After a research professorship at the Scripps
Institution of Oceanography, UCSD, Bernd became professor at the
Interdisciplinary Center for Scientific
Computing (IWR) and Institute for Environmental Physics of Heidelberg University in 1994. Since 2008 he heads
the Heidelberg Collaboratory for Image Processing (HCI). His research interests include small-scale air-sea interaction and image processing.
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Plenary sessions Tuesday

Tuesday

Ruo-Shan Tseng
Ruo-Shan got a Ph.D.
in physical oceanography from University of
Delaware, USA in 1987.
He has been a professor in the Department of Oceanography, National Sun Yat-sen University
in Kaohsiung, Taiwan since 1992. His
research field is in ocean current, typhoon, eddy, air-sea interaction, turbulent dissipation and mixing.
Air-sea momentum transfer and nearsurface currents under high winds and
tropical cyclones
R.-S. Tseng and Y.-C. Chang
From the Surface Velocity Program
(SVP) drifter current and QuikSCAT
wind data from 1999-2009, the relationship between the observed nearsurface current vectors and surfacewind vectors for the north-western
Pacific Ocean under high winds
(20~50 m.s-1) are obtained with quantitative estimations of near-surface drift
Thomas Bell
Tom is a marine biogeochemist interested in
air/sea gas exchange.
He was awarded his
Ph.D. in 2006 by the
University of East Anglia (UEA), UK. He undertook postdoctoral research at UEA
and at the University of California, Irvine, before his current position at the
Plymouth Marine Laboratory, UK.

22

ratio about 2 % and near surface drift
angle about 0-10 degrees to the right
of the winds. Three linear regression
equations are obtained between the
observed near-surface current speeds
and the surface wind stress for the high
wind range.
Global drifter data of 1979-2012 and
tropical cyclones (TC) of 1851-2013
were analyzed to demonstrate strong
ocean currents under various storm intensities in the Northern Hemisphere
(NH) and in the Southern Hemisphere
(SH). Mean TC‘s translation speed (Uh)
is faster in the NH (~4.9 m.s-1) than in
the SH (~4.2 m.s-1). Mean directions
of storm movement are 315° in the
NH, and 205° in the SH, respectively.
The rightward (leftward) bias of ocean
mixed-layer (OML) velocity occurs in
the NH (SH). Due to a slower mean Uh,
the flow pattern and OML velocities
in the SH are relatively symmetric and
stronger.

Quantifying the effect of bubbles upon air-sea gas exchange
T.G. Bell, S. Landwehr, M. Yang, B.
Ward, S.D. Miller, A. Callaghan, B.
Scanlon, W. De Bruyn, M.J. Smith and
E.S. Saltzman
Air-sea flux measurements of dimethylsulfide (DMS) and carbon dioxide
(CO2) were made in highly productive
waters in the North Atlantic (June/July
2011) and in the Southern Ocean (Feb/
March 2012). Substantial data were
collected at wind speeds above 10 m/s
on both cruises. At these wind speeds,
whitecaps (a proxy for bubbles) were

Plenary sessions Tuesday
The difference in observed CO2 and
DMS gas transfer velocities may help
explain the role of bubbles and solubility in air-sea gas exchange. We use
our N. Atlantic and S. Ocean datasets
to examine the potential influence of
bubbles upon air-sea gas exchange at
intermediate-high wind speeds.

David Ho
David is a Professor of
Oceanography at the
University of Hawaii. His
main research interests
include processes controlling air-water gas
exchange in coastal
and open oceans environments, carbon cycling in mangrove and coral reef
ecosystems, and the use of tracers to
study transport processes in aquatic
systems.

eddy covariance of CO2 and deliberate
injection of 3He and SF6. While the CO2
eddy covariance results have been fully analyzed and publicized, leading to
a boom in the use of this technique in
many marine environments, the 3He/
SF6 results have not received the same
level of analysis. Here, using a minimisation (COST function) technique that
have been applied to 3He/SF6 data during subsequent experiments, we revisit
the 3He/SF6 dual tracer results from
GasEx-98 to assess if they are consistent with the results from other parts of
the coastal and open ocean and support the notion that there is a universal
relationship between wind speed and
gas exchange over the ocean at intermediate wind speeds.

Air-sea gas exchange in the North Atlantic: GasEx-98 revisited
D.T. Ho and R. Wanninkhof
GasEx-98 was the first open ocean
process study where gas transfer velocity measurements were made with
several robust techniques, including

Tuesday

more commonly-observed. Bubbles
have the potential to preferentially enhance the exchange of CO2 compared
to gases that are more soluble. DMS
is sufficiently soluble such that its gas
transfer velocity mainly represents interfacial exchange whereas CO2 exchange is influenced by both interfacial and bubble-mediated processes.

Join our mailing list to receive SOLAS-related news
and to get involved.
www.solas-int.org/community/join.html
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Plenary sessions Tuesday
Plenary session: Interconnections between aerosols, clouds and
ecosystems

Tuesday

Room: Frederik - Paulsen - Hörsaal
Session chairs: Christa Marandino and Ilan Koren
Keynote speaker: Karine Sellegri
Karine is a CNRS researcher at the Laboratoire de Météorologie
Physique,
ClermontFerrand, France. She
started studying marine aerosol emissions from the Atlantic Ocean as a
post-doc in Galway, Ireland, and now
studies marine emission from the
Mediterranean Sea when in ClermontFerrand.
Marine aerosol emissions related to
the seawater biogeochemical composition
The marine environment represents
one of the largest natural atmospheric
aerosol sources at the global scale.
Once emitted, marine aerosols have
significant climatic impacts through
their direct radiative effect on the incoming solar radiation, indirect effect on cloud properties, and through
their impact on precipitations. These
climatic effects, all dependent on the
size and chemical composition of the
marine aerosols, can in return induce
feedback effects on the marine ecosystem by modifying atmospheric temperature, incident radiation, and nutrient wet deposition.
During the last decade, research on
the relationship between the seawater biogeochemical properties and

24

the chemical and physical properties of marine aerosols has intensified
through field, laboratory and modelling experiments. Both marine Primary
Organic Aerosol (POA) and marine
Secondary Organic Aerosol (SOA) are
suspected to originate from biologically driven emissions. While marine
POA, produced by bubble bursting
processes, are believed to consist of
microbiological organisms (including
viruses and bacteria), biological debris, exudates and by-products, marine
SOA result in the atmospheric oxidation of biologically driven volatile organic compounds emissions, which are
not clearly identified. The observation
that high marine aerosol organic content coincide with high satellite based
Chl-a levels have led to parameterizations used to predict POA in actual
meso- and global scale models. However, some field and laboratory studies
have questioned the use of Chl-a as
a proxy for POA, resulting in a lack of
consensus on the factors that are driving organic enrichment of sea spray
aerosol.
This contribution aims to provide an
overview of the recent findings regarding the effect of biogeochemical
composition of seawater on the properties of marine aerosol particles and
their potential impact on clouds and
climate.

Plenary sessions Tuesday
Avirup Sen
Avirup is a Senior Research Fellow at the
CSIR-National Physical
Laboratory, New Delhi.
He won a gold medal in
his Masters program in
Marine Sciences. Avirup
is currently conducting his Ph.D. research on the inter-seasonal changes
in ambient atmospheric aerosols over
different environments of India and its
adjoining oceans.

Poonam Tyagi
Poonam did her masters and received her
M.Phil. from Jawaharlal Nehru University,
India. Presently, she is a
2nd year Ph.D. student
of Graduate School of Environmental
Sciences, Hokkaido University, Japan.
Her Ph.D. work is the determination of
chemical markers for the bacteria and
soil microbes in environmental samples such as aerosols, snow and ice
core.

Tuesday

Chemical characterisation of ambient
atmospheric aerosols over different
environments of India and its adjoining
oceans during the winter and summer
monsoons - 2014: Implications of a coordinated campaign
A. Sen, T.K. Mandal, S.K. Sharma and
M. Saxena
Aerosols, both natural and anthropogenic, are capable of significantly influencing the local as well as regional

climate owing to long range transport.
Campaign mode experiments were
conducted during the winter monsoon
(20th January - 3rd February 2014) and
during the onset of the South Asian
Summer Monsoon (30th May - 26th June
2014), involving collocated collection of ambient airborne particulates
from various sites spread across India.
Moreover, there was concurrent collection of particulates from the marine atmospheric boundary layer (MABL) over
Bay of Bengal during the winter monsoon and from the pristine MABL over
Arabian Sea, Tropical Indian Ocean
and Southern Bay of Bengal during
the onset of the summer monsoon
respectively. Mass concentrations of
PM10 aerosols were calculated during
both campaigns followed by a complete chemical characterization, involving measurements of organic carbon,
elemental carbon, water soluble ionic
compounds and trace and heavy metal
concentrations.

Soil microorganisms and terrestrial
plant metabolites in marine aerosols
from the western North Pacific Rim:
One-year observation of hydroxy fatty
acids over Gosan site, Jeju Island
P. Tyagi, T. Kariya, M. Lee and K. Kawamura
To understand the influence of longrange atmospheric transport of bacteria, soil microorganisms and terrestrial
plant metabolites to the open ocean,
we measured positional isomers of
hydroxy fatty acids (FAs) in marine
aerosols collected at Jeju Island in the
East China Sea, from April 2001 to
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March 2002. Concentrations of b- and
w-hydroxy FAs show pronounced seasonal variability with maxima in spring
whereas a-hydroxy FAs showed winter
maximum. Our results indicated that
hydroxy FAs (specific GNB tracers) are
adhered to soil particles and transported long distances over Jeju Island.
Even carbon number predominance of
hydroxy FAs suggests biological sourc-

es. Cluster analysis showed that spring
and winter seasons are characterized
by the aeolian transport of hydroxy FAs
from North China, Korea, Russia, Mongolia and Japan. In contrast, summer
samples are more contributed from
marine sources. Overall, continental
sources overwhelm hydroxy FAs in the
atmospheric particles over Gosan site
than marine sources.

Rafel Simó
Rafel received a Ph.D.
in Chemistry in 1995
and is now Research
Professor at the Institut
de Ciències del Mar of
the CSIC in Barcelona.
Rafel is interested in ocean biosphereatmosphere interactions, their evolutionary emergence, their environmental controls, and their role in the Earth
system. He is often found carrying out
fieldwork in Antarctica, Arctic, Atlantic,
Pacific and Mediterranean waters.

and organic particles. Four regions
of contrasting plankton productivity
and composition were studied in lagrangian mode over several days and
through day-night cycles. Ocean-side
measurements of sulfur volatiles, isoprene, halomethanes, methylamines,
algal osmolytes, organic matter, nutrients, bio-optics, plankton (phyto,
bacteria and viruses) activity and diversity were conducted in parallel with
air-side measurements of aerosol numbers, size distribution and chemical
composition (by real time aerosol mass
spectrometry), aerosol hygroscopicity,
condensation cloud nuclei (CCN) numbers, iodine speciation, and airborne
halogens. New particle formation
events were not rare and secondary
components played a strong role in
aerosol growth to CCN-relevant sizes.
Primary aerosol production and characteristics were investigated by means
of bubbling experiments with flowing
seawater and thawing sea ice.
res.

Highlights of the PEGASO cruise:
Phytoplankton-emission of trace gases
and aerosols in the Southern Ocean
R. Simó, M. Dall’Osto and the PEGASO
team
In January 2015, the PEGASO cruise
visited the Southern Ocean around
South Georgia and South Orkney Islands and Antarctic Peninsula, with
the aim to investigate plankton-derived production of aerosol-forming
substances, namely trace volatiles
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Parallel discussion sessions
Session 1: Towards joint SOLAS-CliC activities on sea-ice biogeochemistry
Co-conveners: Lisa Miller and Martin Vancoppenolle
Rapporteur: Bruno Delille
Room: C
are also working towards similar goals
from a more physical perspective.
Therefore, we will hold a discussion
to explore ways SOLAS and CliC can
jointly promote activities on sea-ice
biogeochemistry. We invite everyone
who is interested in sea ice and its role
in global cycles of climatically active
substances to participate.
The immediate outcome of this session will be a draft proposal to SOLAS
and CliC, and their sponsors (SCOR,
WCRP), for joint activities on sea-ice
biogeochemistry. This draft proposal
will then be circulated widely within
both the SOLAS and CliC communities
for comment and additional contributions.

Tuesday

Following on their successes, SCOR
working group 140 on ’Biogeochemical Exchange Processes at Sea-Ice Interfaces’ (BEPSII) has identified a need
to sustain the community studying
sea-ice biogeochemistry beyond the
lifetime of the SCOR working group, in
order to develop consistent methodologies, establish effective sea-ice data
archiving approaches and databases,
integrate observational and modelling
efforts, and foster technological developments. While sea-ice biogeochemistry has been a mid-term strategy of
SOLAS, which has endorsed BEPSII,
the WCRP Climate and Cryosphere
(CliC) project has Arctic and Antarctic sea ice working groups and a Sea
Ice and Climate Modelling Forum that

Session 2: Microbial life at the air-sea interface
Co-conveners: Christian Stolle and Mariana Ribas-Ribas
Rapporteur: tbd
Room: D
The air-sea interface links the ocean
and the atmosphere, and therefore
controls a wide range of Earth system processes, including exchange of
matter and heat, which is of profound
interest for the SOLAS community.
Studying this interfacial boundary layer
has a long history that has revealed its
distinct physical, chemical and biological features. In recent years, the ap-

plication of molecular-biological techniques has additionally advanced our
understanding of microbial life at the
air-sea interface.
However, a deeper knowledge about
the physiology and functional role of
microorganisms in regulating processes at and across the air-sea interface
is still missing. This includes questions
about interfacial food web function-
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ing (e.g. viral lysis and protist grazing),
regulation of the microbial loop (e.g.
Dissolved Organic Matter photochemistry) or metabolic adaptation (e.g.
high UV radiation). Addressing these
issues in interdisciplinary approaches
is needed to foster our understanding
of the microbial influence on important
environmental processes, and which
are also integral parts of the SOLAS research strategies, such as organic aerosol formation and air-sea exchange of

We aim to identify the relevant gaps
of knowledge about microbial regulation of exchange processes between
the ocean and the atmosphere, and
directly at the air-sea interface. This
needs a multi-disciplinary perspective and, thus, contributions from all
scientific backgrounds. A white paper
will summarize the outcome including
suggestions for future research.

Session 3: Differences between marginal areas and open ocean – Baltic Sea
example
Co-conveners: Jacek Piskozub and Anna Rutgersson
Rapporteur: Piotr Markuszewski
Room: A
Coastal zones and marginal seas are
generally more studied compared to
the open sea. One major question is
how comparable are physical and biogeochemical processes for different
types of regions. The Baltic Sea is a
brackish sea with a salinity changing
from values close to the ocean ones
in the Danish Straits to almost fresh
water in Bothnian and Finland Bays. It
stretches from the temperate zone in
the South, almost to the Arctic Circle
in the North, with sea-ice coverage
up to six months in a year. The Baltic
Sea is relatively well monitored (also
an important source of SOLAS data)
and studied compared to many other
regions. How universal are Baltic Sea
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climate-relevant gases.

studies on such important SOLAS topics as gas fluxes, sea spray, remote
sensing algorithms? Is the Baltic Sea
representative for other marginal regions? And finally, what are the differences between coastal/marginal seas
and the open ocean?
The outcome of the discussion should
be a recommendation on representativeness of the SOLAS related Baltic
air-sea flux studies for other marginal
regions or open seas (especially Activities 1.1 and 1.2) as well as on using Baltic Sea measured data as part of
general datasets arising from SOLAS
coordinated activities.

Poster session Tuesday
Poster session Tuesday:
This session features the posters from the following three topics:
• Integrated topics
• Ocean biogeochemical control on atmospheric chemistry
• Atmospheric deposition and ocean biogeochemistry
The poster session is located in the mensa on the upper floor (map p. 13). Presenters should put up their poster during the lunch break and take it down after
the session.
Author

Title

No.

Integrated topics
Year round survey of ocean-sea-ice-air exchanges: the
YROSIAE survey

1

Garçon,
Véronique

Oxygen Minimum Zone (OMZ) dynamics in the context of
the ocean deoxygenation: the case off Peru from the AMOP
project

2

Jose, Yonss

An insight into the variability of the oxygen minimum zone
in the eastern tropical South Pacific: the role of mesoscale
dynamics

3

Kotovitch,
Marie

Determination of air-sea ice transfer coefficient for CO2:
significant contribution of gas bubble transport during sea ice
growth

4

Soares, Helena The use of the TOPAZ as the marine biogeochemical
component of the Brazilian Earth System Model (BESM)

Tuesday

Delille, Bruno

5

Sørensen, Lise
Lotte

Surface exchange of CO2 in greenlandic estuaries

6

Steinfeldt,
Reiner

Upwelling velocities inferred from helium isotope
disequilibrium

7

Tanhua, Toste

Upwelling velocity and ventilation in the Mauritanian
upwelling system estimated by CFC-12 and SF6 observations

8

Tweet #SOLASconference2015
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Ocean biogeochemical control on atmospheric chemistry

Tuesday

Abrahamsson,
Katarina

30

Seasonal sea ice - A significant source of organo-bromine
during polar night

9

Beale, Rachael What controls surface methanol concentrations?

10

Booge, Dennis Can simple models predict large scale surface ocean isoprene
concentrations?

11

Drews, Marco

Determination of seasonal isoprene and sulfur cycling under
different conditions in the Kiel Fjord

12

Endres, Sonja

Microbial control of bromocarbons in the surface ocean

13

Fiehn, Alina

Transport of halogenated VSLS from the Indian Ocean to the
stratosphere during Asian monsoon

14

Friedrichs,
Gernot

Heterogeneous ozone oxidation of unsaturated fatty acid
monolayers at the water-air interface

15

Friedrichs,
Gernot

Toward in-situ organohalogen detection by advanced cavity
ringdown spectroscopy methods

16

Guo, Tianfeng

Importance to sharpen the study of particulate oxalate on
nano size range in marine and coastal atmospheres

17

Hepach,
Helmke

Contributions from the Peruvian upwelling to tropospheric
iodine loading above the tropical East Pacific

18

Hussherr,
Rachel

Assessing the impact of ocean acidification and irradiance on
phytoplankton bloom development and DMS production in
the Arctic

19

Krüger, Kirstin

What has the ocean to do with the ozone and the junge layer?
Going to the tropical oceans to find some answers

20

Lennartz,
Sinikka

Can direct oceanic emissions account for the missing source
of atmospheric OCS?

21

Orlikowska,
Anna

Volatile organic compounds in the Black Sea

22

Quack, Birgit

Oceanic sources, emissions and atmospheric mixing ratios of
halocarbons

23

Selleck, Paul

Shipboard measurements of aerosol and trace gas
composition over the Southern ocean

24

Steadman,
Claudia

Ocean-atmosphere exchange of ammonia in the 21st century
and the effects of temperature and CO2

25

Stemmler,
Irene

Very short-lived halocarbons in upwelling regions
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Stolle,
Christian

Bacterial degradation of monohalomethanes in the Baltic Sea

27

Tanimoto,
Hiroshi

Air-sea exchange and budget of sulfur and oxygen-containing
volatile organic compounds in the Pacific Ocean

28

Yang, Mingxi

One-year measurements of sulfur dioxide (SO2) from the
Penlee Point Atmospheric Observatory (PPAO) by the English
channel

29

Atmospheric deposition and ocean biogeochemistry
30

Atkinson, Sov

The impact of aerosol sources on the dissolution of bioactive
trace metals from atmospheric deposition at Penlee Point,
Cornwall, UK.

31

Chen, Xiaoyan

Impacts of precipitation on chlorophyll concentration in the
South China Sea

32

Chu, Qiang

On-board incubation experiments in the South China Sea: a
model study

33

Claremar, Björn Atmospheric deposition of SOx and NOx from ships with
scrubbers in the Baltic Sea - presented by Anna Rutgersson

34

Desboeufs,
Karine

Source contribution in nutrient and trace metals atmospheric
deposition in the western Mediterranean

35

Qianzhu, Fan

The impact of ship emissions on the atmospheric deposition
of nitrogen and sulfur in the East China Sea

36

Félix
Bermúdez,
Armando

Atmospheric inputs of iron and manganese to the coastal area
of north-western Baja California, Mexico: 2010-2014.

37

Fomba,
Khanneh
Wadinga

Temporal variation and size distribution of soluble trace
metals in marine aerosols

38

Guieu, Cécile

Aerosol inputs of new nutrients (N, P, Fe) along a zonal along
transect (20 S) in the SW Pacific Ocean

39

Ito, Akinori

Atmospheric input of bioavailable iron from aerosols due to
air pollution

40

Journet, Emilie Dust mineralogical composition to study iron nutrient
solubility

Tuesday

Ammar, Rawaa Volcanic ash and powdered glass display a similar capacity to
alleviate Fe stress in the marine alga Dunaliella tertiolecta

41

31
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32

Laskri, Hadjer

Phosphate and silicate wet atmospheric deposition during
five years survey in a coastal area (Annaba region, SW
Mediterranean Sea)

42

Law, Cliff

Factors influencing DMS emissions in the south-west Pacific

43

Lewandowska,
Anita

Atmospheric dry and wet deposition of organic and elemental
carbon to the Baltic Sea

44

Lewandowska,
Anita

Nanoparticles in waters of southern Baltic Sea

45

Li, Xuefeng

The impact of iron biogeochemistry on the phytoplankton
growth and the diazotrophic nitrogen fixation under a
changing climate

46

Li, Yangchun

Influences of atmospheric dust depositions on the ocean
carbon cycle

47

Liger,
Esperanza

Dissolved and particulate heavy metals in atmospheric
deposition in Malaga, Spain

48

Losno, Rémi

Dust from Patagonia to Kerguelen

49

Müller, Konrad Long-term PM observation and chemical characterization at
CVAO (Cape Verde)

50

Ohde, Thomas Inter-annual and seasonal variations of absorbing and
scattering phytoplankton blooms in relation to the imapct of
Saharan dust

51

Ohde, Thomas Spatio-temporal distribution of particulate matter in the
surface water layer of the eastern tropical North Atlantic
observed by argo floats

52

Ounissi,
Mahlouf

53

A five years survey of wet atmospheric deposition of dissolved
nitrogen in a North Africa coastal site (Annaba, Algeria)

Paulsen, Hanna Implementing a prognostic representation of nitrogen fixers
and related bio-physical feedbacks in an Earth system model

54

Qi, Jianhua

Atmospheric dry deposition of inorganic nitrogen and
phosphate over the Yellow Sea and Bohai Sea, China

55

Qu, Zihan

Investigation of pH-dependence of elemental solubility of
mineral dust from Patagonia and Namibia by sequential
leaching and centrifugation fractionation

56

Richon,
Camille

Modelling the impacts of atmospheric dust deposition on the
biogeochemical cycles in the Mediterranean Sea

57

Shi, Zongbo

Are iron nanoparticles a potential source of bioavailable Fe to
marine algae?

58

Somes,
Christopher

Oceanic feedbacks limit the impact of atmospheric nitrogen
deposition on marine productivity

59
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Tan, Sai-Chun

Variability in correlation between Asian dust storms and
chlorophyll a concentration in the Pacific

60

Uematsu,
Mitsuo

Transformation of asian dust particles over the Central North
Pacific

61

Ussher, Simon

Dissolution of aerosol trace metals into North Atlantic surface
waters: influence of seawater temperature, pH and presence
of organic ligands

62

Voelker,
Christoph

Representation of iron complexation by two ligands in a
global biogeochemical model and its effects on iron solubility
and distribution

63

Vogelsberg,
Ulrike

Simulating the iron mobilisation of mineral dust during its
atmospheric transport

64

Zhang, Chao

Nutrients-oriented fertilization effects of Asian dust on surface
phytoplankton in north-western Pacific

65

The posters below will be on display for the duration of the conference.
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Programmatic posters

National SOLAS posters
Losno, Rémi

SOLAS- France

Cotrim da Cunha,
Leticia

The south-western Atlantic Ocean: filling the observation
gaps on ocean-atmosphere interactions

Project/programme posters
Turner, David

Modelling chemical speciation in seawater to meet 21st
century needs

Sabia, Roberto

Satellite remote sensing of ocean acidification and its
relevance within the SOLAS framework

Join our mailing list to receive SOLAS-related news
and to get involved.
www.solas-int.org/community/join.html
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Time

Wednesday 9 September 2015

09:10

Plenary session: SOLAS science and society

09:10

Hans Joachim Schellnhuber: Sustaining the Seven Seas

09:30

Philip Boyd: Geoengineering the planet: From geochemistry to geopolitics

09:50

Lucia Fanning: Assessing science-policy linkages in regional and global ocean governance arrangements for fisheries, pollution and biodiversity

10:10

David Turner: Ship plumes

10:30

Coffee break

11:20

Plenary session: Integrated topics

11:20

Anna Rutgersson: The role of upwelling systems for air-sea exchange in marginal
seas

11:40

Andrew Reed: Vertical spatial variability of denitrification in the Eastern Tropical
North Pacific oxygen minimum zone

12:00

Leticia Cotrim da Cunha: Acidification through eutrophication - an example from an
urban coastal ecosystem in SE Brazil

12:20

Sébastien Moreau: The role of sea ice in the carbon cycle of polar seas: 1D to 3D
modeling

12:40

Lunch

14:30

Parallel discussion sessions
Session 1: Atmospheric deposition, ocean biogeochemistry and climate change
convened by Zongbo Shi and Eric Achterberg
Session 2: Relationship between wind speed and gas exchange over the ocean:
which parameterization should I use? convened by Rik Wanninkhof and David Ho
Session 3: Priorities and integrated programs for the study of eastern boundary
upwelling systems convened by Francisco Chavez and Véronique Garçon
Session 4: Moving towards the vision of Future Earth: SOLAS science and society
convened by Christa Marandino and Erik van Doorn

16:00

Break - move to the poster session in the mensa

16:30

Poster session with refreshments
Interconnections between aerosols, clouds and ecosystems
Greenhouse gases and the oceans

18:00
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Plenary session
SOLAS science and society
Room: Frederik - Paulsen - Hörsaal
Session chairs: Véronique Garçon and Peter Liss
Sustaining the Seven Seas
My talk will address, on the one hand,
the role of the oceans as crucial parts of
the Earth System. On the other hand,
I will emphasise the role of the marine
environment in supporting the further
development of our civilization. Greenhouse gas emissions, widespread pollution, a range of toxic substances and
heaps of non-degradable waste from
the Anthroposphere keep on interfering with both roles and thereby endanger the human enterprise itself. Strategies for the sustainable management
of our planet need to take that into
account and have to come up with a
“New Deal” regarding the oceans.

Philip Boyd
Philip is a Professor of
Marine Biogeochemistry at the Institute for
Marine and Antarctic
Studies in Hobart, Tasmania. His research interests are in the
ocean’s iron biogeochemical cycle,
marine geoengineering, pelagic-benthic coupling and the oceanic biological pump, and how complex climate
change will alter marine phytoplankton
and pelagic foodwebs.

dioxide emissions and/or a warming
climate by purposeful intervention –
often termed geoengineering? This
debate has evolved over the last decade, such that it has been the subject
of several major reviews by national
science academies including those in
the UK and USA. However, with the
exception of modelling simulations Geoengineering Model Intercomparison Project – research on all aspects
of climate intervention has been at a
standstill. This impasse is due to a lack
of consensus on the checks and balances required for research governance.
If Solar Radiation Management (SRM)
and/or Carbon Dioxide Removal (CDR)

Geoengineering the planet: From geochemistry to geopolitics
Can humankind offset rising carbon

Wednesday

Hans Joachim
Schellnhuber
Hans Joachim has been
Director of the Potsdam
Institute for Climate
Impact Research (PIK)
F. Batier
since he founded the
institute in 1992. He is Professor for
Theoretical Physics at the University of
Potsdam and External Professor at the
Santa Fe Institute, USA, and Co-Chair
of the German Advisory Council on
Global Change (WBGU).
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geoengineering methods are to have
the potential to mitigate a changing
climate they have to be implemented
on large scales (for example an ocean
basin). Hence each method has a wide
range of ramifications that extend beyond scientific to societal, and as far
as geopolitical. Therefore a holistic approach to governance is probably the
best way to enable research into geoengineering to take place, in order to
provide a rigorous assessment of the
challenges, benefits and risks associated with climate intervention.
The eight point SOLAS 2015-2025:
science plan and the developing relationship between SOLAS and the
Future Earth programme offer such an
all-inclusive platform to help develop

this debate in research governance. In
this presentation I will step through the
main scientific challenges behind both
CDR and SRM research, and how they
can be carefully cross-linked to social,
ethical, economic and geopolitical
(trans-boundary issues, international
law) concerns. Consideration of all potential consequences of geoengineering our climate will enable the most
compelling case to be built to make
the connections between good governance and research into the multistranded aspects of climate intervention - from fundamental science to
geopolitical concerns.

Lucia Fanning
Lucia is professor, Marine Affairs Program at
Dalhousie
University.
Her research interests
include influencers of
marine policy decisions and assessing
effectiveness of oceans governance regimes in facilitating marine ecosystembased management. Current projects
include governance of transboundary
living marine resources at the regional
or large marine ecosystem (LME) level.

three dimensions of sustainability and
in particular, when addressing growing marine issues of concern such as
fisheries, pollution and biodiversity.
Addressing this problem requires an
in-depth look at the architectural design of governing instruments that can
either facilitate the flow of scientific
knowledge into decision making or
serve to increase the gap between science and policy level decision-making.
This presentation will highlight the
results from an assessment of governance architecture in over one hundred
global and regional level transboundary governance arrangements addressing fisheries, pollution and biodiversity and explore possible integrative
mechanisms for enhancing informed
regional and global ocean governance.

Assessing science-policy linkages in
regional and global ocean governance
arrangements for fisheries, pollution
and biodiversity
Fragmentation of ocean governance
agreements at global and regional levels is one of the main impediments to
integration of governance across the
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David Turner
David is a marine chemist with research interests in chemical speciation, in particular
the way it is modified
by climate change and
other
anthropogenic
drivers. He has worked both in the UK
(Plymouth Marine Laboratory), and in
Gothenburg, Sweden where he is Professor of Marine Chemistry since 1993.

Wednesday

Ship plumes
D. R. Turner and I.-M. Hassellöv
Shipping has long been viewed as a
sustainable transport option due to its
relatively low carbon footprint. However, a complete assessment of shipping
as a sustainable transport medium
needs to take into account additional
environmental impacts. These include
other emissions than CO2 from the
ships’ smokestacks (’Ship plumes’).
Since a significant proportion of this
material may then deposit to the sea
surface, studies of Ship Plumes fall
squarely within the SOLAS area of science. Sulphur oxides (SOX) are a major
focus of current interest, since these
emissions are subject to increased
regulation in designated control areas,
with the allowed sulphur content of
bunker fuel reduced from 1% to 0.1%
as from January 2015. This new regu-

latory regime has stimulated strong
interest in scrubber systems, which remove SOX from smokestack gases and
thus allow ships to continue burning
inexpensive high-sulphur fuel. However, the environmental consequences
of the release of scrubber effluents to
surface waters are largely unexplored.
In addition to SOX, regulation of the
emission of nitrogen oxides (NOX) is
beginning to be implemented, and
regulation of particulate emissions
(PM) can be expected to follow. These
regulatory developments provide
an excellent opportunity for SOLAS
to build on its scientific base to develop collaboration with industry and
governments. At the national level in
Sweden, we have found the shipping
industry to be keen to reduce its environmental footprint, and a collaborative organisation “Zero Vision Tool”
(ZVT) has been established to this end.
ZVT brings together ship owners and
their customers, governmental authorities and university researchers to
engage in dialogue and initiate joint
projects. Through this type of collaboration sustainable development
of shipping can advance from a reactive to a proactive approach, where
regulation is based on sound science
and new (abatement) technologies are
properly evaluated prior to large scale
implementation.

Join our mailing list to receive SOLAS-related news
and to get involved.
www.solas-int.org/community/join.html
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Plenary session
Integrated topics
Room: Frederik - Paulsen - Hörsaal
Session chairs: Lisa Miller and Emmanuel Boss

Wednesday

Anna Rutgersson
Anna is a Professor of
Meteorology at Uppsala University in Sweden.
Her research interest
is in air–sea interaction
processes, particularly
physical processes controlling the efficiency of gas exchange using micrometeorological techniques. She also
works with estimating surface pCO2 as
well as the atmosphere-ocean interaction of coastal features.
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The role of upwelling systems for airsea exchange in marginal seas
A. Rutgersson, E. Sahlée and G. Parard
Sea surface pCO2 and air-sea CO2
flux is determined using satellite data
Andrew Reed
Andrew is a graduate
student at the School
of Oceanography, University of Washington,
Seattle,
Washington.
His research interests
focus on dissolved gases and associated measurement techniques, with particular emphasis on
dissolved nitrogen in order to investigate the oceanic nitrogen cycle.

in self-organising map methodology
(Parard et al., 2015). The pCO2 on a
monthly basis is strongly depending
on the SST, chlorophyll and CDOM
products. When integrating over
monthly timescales highly frequent
upwelling events are not included and
this strongly biases budget estimates.
It is shown that upwelling events influences biogeochemistry of the water,
air-sea exchange as well as partly the
response of atmospheric conditions
(due to the lowering of the SST). We
study the Baltic Sea in northern Europe, the results indicate a strong impact on the role of the Baltic Sea as a
sink/source of carbon, but might also
be relevant for other coastal/marginal
seas.
Vertical spatial variability of denitrification in the Eastern Tropical North Pacific oxygen minimum zone
A. Reed, C. McNeil, E. D’Asaro and M.
Altabet
Oxygen Minimum Zones (OMZs) are
oceanic volumes characterised by
unique biogeochemical cycling with
the transformation of biologicallyavailable forms of nitrogen into unusable N2 gas, production of N2O, and
extremely high pCO2. These are the
by-products of heterotrophic denitrification, which involves the step-wise
reduction of NO3- by microbes in order to oxidize organic matter. Vertical

Plenary sessions Wednesday
are corrected for a 14%/1000 dbar
hydrostatic-pressure dependence of
Henry’s Law. Assuming steady-state
conditions, variability in the vertical
profiles are used to interpret denitrification and oxygen-consumption rates.

Leticia Cotrim da Cunha
Leticia is an Assistant
Professor for Chemical
Oceanography at Rio
de Janeiro State University (UERJ), Brazil,
and her main research
interests are marine biogeochemistry
and the effects of ocean acidification.
She co-leads the Brazilian Ocean Acidification Research Group (BrOA – www.
broa.furg.br), and serves as SOLAS
National representative in Brazil since
January 2014.

quent microbial degradation of this
biomass. As a consequence, dissolved
oxygen (DO) levels decrease, along
with a decrease in pH and increase in
water pCO2. Here we assess the interplay between DO, pH, and pCO2
along two years of seasonal sampling
(2013-2014) at a fixed station in Joatinga Channel, an urban, tide-influenced,
coastal ecosystem in SE Brazil. An extreme diurnal variability in pH (from
6.5 up to 8.8) is observed, especially
during summer months, with concomitant low/high DO levels and high/low
pCO2 values, indicating an alternation
between respiration and photosynthesis dominance. During flood-tide, seawater flushes the channel, alleviating
the acidic/hypoxic conditions, while
during ebb-tide these organic-matterrich waters are exported to the ocean.
How this Joatinga and other ’acidic
plumes’ impact nearshore ecosystems
in Brazil remain yet to be assessed.

Acidification through eutrophication –
an example from an urban coastal ecosystem in SE Brazil
L.C. da Cunha, H. Soares, M.P. Araujo,
C.O. Farias and C. Hamacher
Large amounts of untreated domestic sewage are discharged into many
coastal ecosystems in Brazil, resulting
in excessive algal growth and conse-

Wednesday

profiles of T, S, dissolved O2, dissolved
N2, and nutrients (NO3-+NO2-) of the
Eastern Tropical North Pacific (ETNP)
OMZ are sampled with two profiling
floats. N2 is calculated from gas tension measurements made with a new
Teflon-membrane Gas Tension Device
(GTD). Dissolved gas measurements

Tweet #SOLASconference2015
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Sébastien Moreau
Sébastien did his Ph.D.
in Canada where he
studied the effects of
climate change on the
planktonic community
and ocean-atmosphere
CO2 fluxes, in the Bellingshausen Sea,
Southern Ocean. As a postdoc in Belgium, he is now modelling the role of
sea ice on carbon cycling, concerning particularly ocean-ice-atmosphere
CO2 fluxes.
The role of sea ice in the carbon cycle
of polar seas: 1D to 3D modeling
S. Moreau, M. Vancoppenolle, B. Delille, J.-L. Tison and H. Goosse
Sea-ice participates actively in the biogeochemical cycle of carbon of Polar Oceans, yet to which extent is not
clear. We investigated the processes
that govern sea-ice carbon dynamics

through 1D to 3D modeling developments. First, we constrained all major
physical and biogeochemical processes with respect to CO2 dynamics
(carbonate chemistry, biological activity, CaCO3 precipitation and dissolution and ocean-ice-air CO2 fluxes) in
a one-dimensional sea ice model. According to our model, the CO2 budget
is driven by the CO2 uptake during ice
growth and release by brine drainage,
whereas other processes such as brineair CO2 fluxes, despite significant, are
secondary. Based on these preliminary
conclusions, we evaluated the role of
sea ice in the carbon dynamics by using an ocean-ice coupled Global Earth
System Model. Ocean-atmosphere
CO2 fluxes are driven by the contribution of sea ice growth regions in the
Arctic Ocean and sea ice melt regions
in the Southern Ocean.

Any comments or suggestions?

We would appreciate your feedback on the conference. An online survey will be set up that will allow you to provide comments
and suggestions for improvement. Details will follow via e-mail
after the conference.
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Parallel discussion sessions
Session 1: Atmospheric deposition, ocean biogeochemistry and climate
change
Co-conveners: Zongbo Shi and Eric Achterberg
Rapporteur: Akinori Ito
Room: A
pheric deposition on ocean ecosystems, carbon uptake and trace gas
emission under field conditions, and
how will this impact change in the future?
What are the climate feedbacks of atmospheric deposition to the global
ocean?
A report on the discussion session
will be addressed to the SOLAS Scientific Steering Committee. A review
article on the state of the art, uncertainties and future research needs in
atmospheric deposition, ocean biogeochemistry and climate change will be
drafted. Also, a road map to establish
a global dry and wet deposition network by drawing community resources
will be proposed.

Wednesday

Atmospheric transport and deposition processes are the fastest ways to
re-distribute elements in the earth system. These processes have profound
impact on ocean biogeochemistry and
potentially climate. Huge progress has
been made in our estimates of natural
and anthropogenic inputs of nutrients
and trace elements to the ocean and
the response of plankton community to
such inputs in the last few years. However, there are still major uncertainties
in our understanding of the interaction
of atmospheric deposition, ocean biogeochemistry and the climate system.
Key research questions are:
What is the quantity of bioavailable
nutrients and metals and their stoichiometry in atmospheric depositions in
the past, present and future?
What is the overall impact of atmos-

Session 2: Relationship between wind speed and gas exchange over the
ocean: Which parameterization should I use?
Co-conveners: Rik Wanninkhof and David Ho
Rapporteur: Philip Nightingale
Room: C
In the last three decades, there has
been a proliferation of wind speed/gas
exchange parameterizations, including
half-a-dozen commonly used ones to
determine regional and global fluxes
of climate relevant gases. Moreover,
there are several wind speed prod-

ucts used for the calculations. We will
discuss the origins of the commonly
used parameterizations and scaling issues. Recent improvements in understanding can be used to falsify the assumption on which some relationships
were based and assess whether they
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are consistent with our current understanding.
The major outcome should be that the
community stop using some of the pa-

rameterizations that are inconsistent
with our present understanding of the
relationship between wind speed and
gas exchange over the ocean.

Wednesday

Session 3: Priorities and integrated programs for the study of eastern boundary upwelling systems
Co-conveners: Francisco Chavez and Véronique Garçon
Rapporteur: tbd
Room: E
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Changes in climate and increasing human pressure are threatening the productive eastern boundary upwelling
systems (EBUS). Several projects are
currently focusing on the impacts of
a varying and changing climate on
these productive ecosystems. SOLAS
has air-sea fluxes at EBUS and oxygen
minimum zone systems as a mid-term
strategy. CLIVAR strives to improve
simulations of coastal upwelling systems in global climate models where
these systems are presently poorly represented. These regions also feature
extensive stratocumulus cloud decks
that play a pivotal role in the response
of the climate system to greenhouse
gas forcing (IGAC). Proposals have
been presented to the UN Framework
on the Convention for Climate Change
for coastal upwelling areas as sentinels
of climate and global change and pilot
programmes for adaptation policies.

The IMBER Human Dimensions working group has developed a framework
for assessing the dynamics of coupled
human-natural systems and applied it
to several coastal ecosystems. A comprehensive understanding of the relationships between climate variability,
upwelling dynamics, human dimensions, the marine ecosystem and atmospheric chemistry in EBUS depends
on the development of integrated programmes.
While EBUS face multiple threats in the
future, it is important to prioritise these
threats to build new effective research
programmes within the Future Earth
context. This discussion session seeks
input from the community at large on
research priorities in EBUS and the
best strategies for developing integrated international programmes.
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Session 4: Moving towards the vision of Future Earth: SOLAS science and
society
Co-conveners: Christa Marandino and Erik van Doorn
Rapporteur: tbd
Room: B
One of the goals of Future Earth, the
newest SOLAS sponsor, is to more
tightly couple science and society.
This is a rather bold new step for
SOLAS scientists, as to date the most
intense coupling in our community has
been mostly on the topic of geoengineering. In this discussion session,
we would like to outline what Future
Earth envisions and how SOLAS scientists can participate over a wider range
of topics. Since natural and physical
sciences are well represented in the

SOLAS community, we hope to obtain
more insight during the discussion on
the procedures followed by such disciplines as social science, economics,
policy, and law. We hope to identify
SOLAS scientists interested in pursuing this integrating effort and some
ideas on topics and procedures (e.g.
Rudd 2015). One potential outcome
of the discussion will be to garner support for a SOLAS workshop centered
on linking SOLAS science and society.

Wednesday

Will you host the next Open Science Conference in
2018?

We hope that this conference might inspire you to be willing to host the next OSC!
Please feel free to question and discuss your ideas with
any members of the local organising committee, scientific
steering committee or SOLAS IPO during the conference.
Alternatively, you can email us at solas@geomar.de
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Poster session Wednesday
This session features the posters from the following two topics:
• Greenhouse gases and the oceans
• Interconnections between aerosols, clouds and ecosystems
The poster session is located in the mensa on the upper floor (map p. 13). Presenters should put up their poster during the lunch break and take it down after
the session.
Author

Title

No.

Wednesday

Interconnections between aerosols, clouds and ecosystems
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Barthel, Stefan

Testing model parameterisations for primary
marine organic aerosol emission

1

Boss, Emmanuel

NASA's PACE mission: facilitating SOLAS science

2

Chance, Rosie

Mass spectrometric studies of primary and
secondary aerosol sources in the spring and
summertime Arctic

3

Chen, Bin

Origin of non-spherical particles in the boundary
layer over Beijing, China: based on balloon-borne
observations

4

Dong, Lijie

Concentration and size distribution of airborne
microbes over the Yellow Sea and Bohai Sea

5

Facchini, Cristina

Marine productivity and sea spray organic matter
connected by the microbiology of plankton
demise

6

Gali, Marti

Temporal DMSP variability in Arctic and subarctic
seas diagnosed with a remote sensing algorithm

7

Ghahremaninezhadgharelar, Dimethyl Sulfide (DMS) and biogenic sulfur aerosol
Roghayeh
measurements in the Arctic atmosphere

8

Glantz, Paul

Water vapor trend in the Arctic and the
temperature amplification: implications for
subarctic marine low-level clouds and interactions
with aerosols

9

Gourdal, Margaux

Are arctic melt ponds a significant source of DMS?

10

Lehahn, Yoav

Oceanic and atmospheric regulators of aerosol
loading over a cluster of North Atlantic eddies

11

Levasseur, Maurice

Are sea-ice related sources of DMS shifting in the
Arctic?

12
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How the aerosol fluxes differ depending on
method and region of measurements? Results
of gradiental and turbulent measurements in the
Baltic Sea and the European Arctic regions on
board the R/V Oceania

13

Mårtensson, Monica

Measurements of size resolved primary marine
aerosols at Svalbard

14

Mungall, Emma

Dimethyl sulfide mixing ratios and flux estimates
for the eastern Canadian Arctic in summer

15

Nguyen, Quynh

Investigating the impacts of the sea surface
microlayer on sea spray aerosols

16

Nilsson, Douglas

How wind and water temperature drives sea spray
emissions in situ based on eddy covariance fluxes

17

Qu, Bo

Genetic algorithm calibration and sensitivity
analysis of G93 dimethylsulfide model in the Arctic
Ocean

18

Salter, Matt

The hygroscopicity of laboratory generated
inorganic sea spray aerosol

19

Shi, Jin Hui

Concentration, size distributions and sources of
DMA+ and TMA+ in atmospheric particles over
the East China Sea

20

Tanimoto, Hiroshi

Enhancement of dimethylsulfide production by
anoxic stress in natural seawater

21

van Pinxteren, Manuela

Chemical characterization of sub-micrometer
aerosol particles in the tropical Atlantic Ocean:
marine and biomass burning influences

22

Yao, Xiaohong

Concentration, size distribution and formation
of aminium ions in atmospheric particles over
marginal seas of China

23
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Markuszewski, Piotr

Greenhouse gases and the oceans
Akhand, Anirban

Seasonality of air-sea CO2 flux in an under-studied
tropical shallow continental shelf: role of physical
vs biological drivers

24

Bakker, Dorothee

The Surface Ocean CO2 Atlas (SOCAT) enables
quantification of the ocean carbon sink and ocean
acidification

25

Bange, Hermann

Dissolved N2O and CH4 measurements: working
towards a global network of ocean time series
measurements

26

45
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Barbero, Leticia

Surface pCO2 measurements in the Gulf of
Mexico, a synthesis effort building on available
date in SOCAT

27

Battaglia, Gianna

Probabilistic estimates of marine N2O sources

28

Becker, Meike

Surface ocean carbon dynamics as derived from
underway measurements of d13C(CO2) on a
Voluntary Observing Ship

29

Biswas, Haimanti

Increasing CO2 concentration can stimulate
phytoplankton growth in the coastal waters of
Visakhapatnam (SW Bay of Bengal, India)

30

Bopp, Laurent

Ocean carbon sink and carbon subduction in the
global ocean

31

Bourgeois, Timothee

Air-sea CO2 fluxes in the global coastal ocean:
simulated trends and anthropogenic uptake

32

Burgos, Macarena

Air-sea CO2 fluxes in Cadiz Bay (SW Spain)

33

Burgos, Macarena

Seasonal variation of N2O and CH4 fluxes in Cadiz
Bay (SW Spain)

34

Couldrey, Matthew

Are well-constrained gas transfer velocities
needed to estimate North Atlantic CO2 flux
variability?

35

de la Paz Arandiga,
Mercedes

Oceanic measurements of N2O in the North
Atlantic from different observational platforms

36

Fay, Amanda

Trends in surface ocean pCO2 on decadal to
multidecadal timescales from data and models

37

Fischer, Tim

Multi-day near-surface stratification and its impact
on N2O emission estimates in the Peruvian
upwelling system

38

Flecha Saura, Susana

First evidence of Ocean Acidification in the
Mediterranean by continous high frequency
measurements - presented by Mercedes de la Paz
Arandiga

39

Franco, Ana

Spatiotemporal variability of CO2 sources and
sinks in the Humboldt current system

40

Gallego Urrea, Julian
Alberto

Modelling the effects of NOx, SOx and NHx
deposition on the Baltic Sea carbon system

41

Garcia, Lara

Global marine plankton communities, sink or
source of CO2?

42

Goris, Nadine

Sub-regional responses of carbon uptake and
oceanic pCO2 to climate change in the North
Atlantic: a model study with the Bergen Earth
System Model
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Using modes of natural variability to identify
uncertainties of CMIP5 predictions in the subpolar
North Atlantic

44

Guo, Xianghui

Seasonal variations of sea surface pCO2 and airsea CO2 fluxes in the North South China Sea

45

Hauck, Judith

A multi-model study on the Southern Ocean CO2
uptake and the role of the biological carbon pump
in the 21st century

46

Heinze, Mathias

Respiratory carbon accumulation due to circulation
changes in a warming ocean during the PETM

47

Hoppema, Mario

A thorough field comparison of two pCO2
instruments

48

Hoppema, Mario

Trends in CO2, oxygen and nutrients at repeat
sections through the Weddell Gyre

49

Iida, Yosuke

Increase in pCO2 and its impact on the trend of
oceanic CO2 uptake for the last two decades

50

Ilyina, Tatiana

Global warming attenuates the effects of fossil fuel
CO2 neutralisation in the Anthropocene

51

Jacob, Barbara

Physiological responses of the diatom
Skeletonema pseudocostatum to increased pCO2
and seawater acidity

52

Kaiser, Jan

Surface water distribution and air-sea fluxes of
nitrous oxide and methane in shelf seas and the
open ocean

53

Kock, Annette

A new estimate of global methane and nitrous
oxide emissions from the MEMENTO database

54

Landschützer, Peter

Decadal variability of the global ocean carbon sink

55

Lavric, Jost

South African TRace gas Experiment (SATRE):
coordinated continuous ocean-atmosphere
measurements onboard the R/V Meteor

56

Li, Hongmei

Decadal predictions of the North Atlantic CO2
uptake

57

Ma, Xiao

Dissolved methane, nitrous oxide and
hydroxylamine during hypoxic events at the Boknis
Eck time series station (Eckernfoerde Bay, southwest Baltic Sea)

58

Mathesius, Sabine

Model sensitivity of marine carbon export
production

59

Mongwe, Ndunisani
Precious

The seasonal cycle of CO2 as a mode to test
coupled physics

60
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Goris, Nadine

47
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48

Nakaoka, Shin-ichiro

Surface ocean pCO2 trend in the Pacific from 1998
to 2009

61

Nojiri, Yukihiro

Carbon dioxide manipulation experiment for
ocean acidification impact study by collaboration
of Japanese institutes

62

O'Brien, Kevin

Automated data ingestion capabilities for the
Surface Ocean CO2 Atlas project, and beyond

63

Rees, Andy

The impacts of ocean acidification on N2O
production

64

Rödenbeck, Christian

Data-based estimates of the ocean carbon sink
variability - The Surface Ocean pCO2 Mapping
intercomparison (SOCOM)

65

Sims, Richard

A near surface ocean profile (NSOP) for vertical
trace gas measurements

66

Six, Katharina

Towards a more comprehensive marine nitrogen
cycle in a global biogeochemical ocean model

67

Steinhoff, Tobias

Variability of dissolved organic matter in the
surface waters of the North Atlantic Ocean

68

Sun, Mingshuang

Methane production in oxic surface ocean

69

Thomas, Helmuth

SHOLAS - shallow oceans lower atmosphere
study: regulation of CO2 air-sea fluxes by
sediments in the North Sea

70

Tjiputra, Jerry

Contemporary Southern Ocean CO2 sink is critical
for constraining and reducing uncertainty of future
ocean carbon sink

71

Wanninkhof, Rik

Designing a Surface Water CO2 Observation
Network Using the SOCAT Framework

72

Winder, Claire

An exploration of variability in surface ocean pCO2
near the bats site based on observations and
model output

73

Wednesday
The ‘Ocean-Atmosphere Interactions of Gases and Particles’ open access
Springer book edited by Liss and Johnson, is providing a state-of-the-art
account of the exchange of momentum, heat, gases and particles between ocean and atmosphere and their role in Earth system science. This
book was produced by leading international experts and funded by the
EU COST Action 735.
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Daily overview Thursday
Time

Thursday 10 September 2015

09:00

Plenary session: Greenhouse gases and the oceans

09:00

Keynote Ute Schuster: Greenhouse gases and the oceans

09:30

Chao Zhang: Diagnosing CO2 fluxes in a River-dominated Ocean Margin (RiOMar):
the East China Sea off the Changjiang estuary

09:50

Damian Arévalo-Martínez: Nitrous oxide emissions from eastern boundary
ecosystems: Case studies from Peru and Benguela upwelling regions

10:10

Sayaka Yasunaka: Mapping of the air-sea CO2 flux in the Arctic: basin-wide
distribution and seasonal to interannual variability

10:30

Coffee break

11:10

Plenary session: Ocean biogeochemical control on atmospheric chemistry

11:10

Keynote Elliot Atlas: Ocean biogeochemical controls on atmospheric chemistry

11:40

Sarah Lawson: Unexplained organic trace gases over temperate southern
hemisphere oceans

12:00

Liselotte Tinel: Shining light on the air-sea interface: investigating the photochemical
production of functionalized VOC

12:20

Susann Tegtmeier: The future role of oceanic halogen compounds for the
stratosphere

12:40

Lunch

14:30

Parallel discussion sessions
Session 1: Future air-sea gas transfer laboratory experiments convened by Bernd
Jähne, Brian Haus and Yuliya Troitskaya
Session 2: Nutrients supply to Southern Ocean surface convened by Remi Losno

Thursday

Session 3: SOLAS research into the effects of potential geoengineering convened
by Cliff Law and Philip Boyd
Session 4: Ship plumes convened by David Turner and Anna Rutgersson
16:00

Break - move to the poster session in the mensa

16:30

Poster Session with refreshments
Air-sea exchange and fluxes of mass and energy
’Outside of the box’ ideas

18:00
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Plenary session
Greenhouse gases and the oceans
Room: Frederik - Paulsen - Hörsaal
Session chairs: Christoph Heinze and Hermann Bange
Keynote speaker: Ute
Schuster
Ute studied chemistry
in Germany and the UK,
before starting a Ph.D.
at the University of Essex, UK investigating microbial methane oxidation around marine methane
seeps. A post-doc followed on marine
sulphur and carbon cycles at the universities of Newcastle-upon-Tyne and
East Anglia, UK. She is now a Senior
Research Fellow at the University of
Exeter, UK.
Greenhouse gases and the oceans
The oceans play an important role in
the global regulation of atmospheric
gases, the moisture cycle and heat flux,
and are a source of food and resources.
Anthropogenically induced changes
therefore have multiple, wide ranging
environmental and societal impacts.

Over the recent years, surface ocean
observations of greenhouse gases
have increased, mainly of CO2, but
also of N2O and CH4. Global collec-

Numerical techniques are being used
to estimate regional, basin-scale,
hemispherical, and global sea surface pCO2 and hence air-sea CO2 exchange. For example, northern hemisphere estimates of the CO2 sink can
be made, as the North Pacific and
Atlantic observations are relatively
dense. Thus using SOCAT and atmospheric inversions, the oceanic and total (land and ocean) sink can be determined, and the net land sinks obtained
by the difference. Due to fewer observations in the southern hemisphere,
such estimates in the southern
hemisphere have lower confidence.
Future challenges include sustained
and expanding high quality observational networks of greenhouse gases
in the oceans, to further improve our
confidence in the air-sea exchange of
greenhouse gases and inferred terrestrial sinks, identification of the biogeochemical-physical drivers of the
observed ocean variability, and supporting the predictive capability of
models.

Thursday

Since the oceans are a net sink for
atmospheric CO2, accurate and precise estimations of the air-sea CO2
flux and associated processes inform
us about the variability of the carbon
cycle within our Earth’s system, and to
improve the predictive capability of
environmental and climatic change.

tions of ocean observations of major
greenhouse gases have been created
and are being updated, including
the Surface Ocean CO2 ATlas (SOCAT), the Global Ocean Data Analysis Project (GLODAP), and the Marine CH4-N2O Database (MEMENTO).
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Chao Zhang
Chao is currently a 4th
year Ph.D. student at
the State Key Laboratory of Marine Environmental Science in
Xiamen University. Her
research interest includes the CO2 dynamics in the river-dominated ocean
margins in China, and her work is now
focusing on diagnosing the air-sea CO2
fluxes and examining their controlling
mechanisms in the marginal seas.

Thursday

Diagnosing CO2 fluxes in a River-dominated Ocean Margin (RiOMar): The
East China Sea off the Changjiang estuary
C. Zhang and M. Dai
We used a semi-analytical approach
to diagnosing the air-sea CO2 fluxes
in a River-Dominated Ocean Margin (RiOMar) in the East China Sea
off the Changjiang estuary. The approach involved examination of the
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Damian
Arévalo-Martínez
Damian studied Marine
Biology in Colombia
and in 2009 moved to
Germany to conduct his
master studies in Biological Oceanography. In 2012, Damian started his Ph.D. at GEOMAR to investigate the surface distribution and
sea-to-air fluxes of nitrous oxide in the
tropical Atlantic and Pacific oceans by
making use of a novel high-resolution
spectroscopic technique.

deficit or excess in dissolved inorganic
carbon on top of water mass mixing with a three end-member mixing
model. Data were collected during
the flooding season in August 2011.
During the cruise, we observed in this
plume area low surface seawater pCO2
accompanied with high DO saturation
of 214%, clearly caused by the phytoplanktonic blooms with high surface
Chl-a concentrations of 52.7 μg.L-1.
In plume area when blooms occurred,
the sea-air ∆pCO2 was diagnosed as
-113±86 μatm, comparable to the observed value (-99±55 μatm), suggesting a significant CO2 sink. In plume
area without blooms, the estimated
∆pCO2 was 195±119 μatm, which
was lower than the measured value
(264±180 μatm), indicating larger errors in our predictions.

Nitrous oxide emissions from eastern
boundary ecosystems: Case studies
from Peru and Benguela upwelling regions
D. Arévalo-Martínez, A. Kock, A. Körtzinger, T. Steinhoff and H.W. Bange
The role of nitrous oxide (N2O) as a
greenhouse gas and major ozone-depleting substance in the troposphere is
well known. Since the ocean accounts
for one third of the natural N2O source
to the atmosphere, it’s crucial to investigate its distribution and emissions.
Although oxygen minimum zones
and the associated coastal upwelling
bands along the eastern bounda-
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Benguela upwelling regions. By using
high-resolution surface N2O measurements and vertical profiles of N2O and
relevant biogeochemical parameters,
we show that subsurface production
in conjunction with vertical transport/
mixing leads to enhanced supersaturations and extremely high N2O emissions to the atmosphere.

Sayaka Yasunaka
Sayaka received her
Ph.D. from the Science,
Tohoku University. She
is now scientist at the
Japan Agency for Marine-Earth Science and Technology
(JAMSTEC). Her research interests are
climate change, carbon circulation and
biogeochemical cycle.

estimated by a self-organising map
technique trained with temperature,
salinity, sea-ice concentration, and atmospheric CO2 mole fraction. pCO2w
data were obtained from shipboard
underway measurements and also calculated from biogeochemical bottle
samplings. CO2 influxes in the Greenland/Norwegian Seas (12 mmol. m-2.
day-1), the Barents Sea (9 mmol. m-2.
day-1), and the Chukchi Sea (3 mmol.
m-2.day-1) were large due to the slight
sea-ice coverage and strong winds in
those regions. Seasonal variability depended mainly on wind variability, and
partly on sea-ice coverage. In contrast,
interannual variability was strongly related to the air–sea pCO2 difference
(∆pCO2) and weakly to wind speed
and sea-ice changes. The estimated
Arctic Ocean annual CO2 uptake was
147 TgC yr--1.

Mapping of the air–sea CO2 flux in
the Arctic: Basin-wide distribution and
seasonal to interannual variability
S. Yasunaka, A. Murata, E. Watanabe,
S. Nishino, N. Kosugi, D. Sasano and
M. Ishii
We produced 204 monthly maps
of the air–sea CO2 flux in the Arctic
Ocean (north of 60°N) for January
1997 to December 2013 from surface
water partial pressure of CO2 (pCO2w)

Thursday

ries of Pacific and Atlantic oceans are
key sites of production, consumption
and exchange of N2O across the airsea interface, still most emission estimates rely on extrapolations of open
ocean values. Here we present the
first comprehensive data sets of surface dissolved and atmospheric N2O
measurements collected during several expeditions to the Peruvian and

Tweet #SOLASconference2015
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Plenary session
Ocean biogeochemical controls on atmospheric chemistry
Room: Frederik - Paulsen - Hörsaal
Session chairs: Cristina Facchini and Alfonso Saiz-Lopez

Thursday

Keynote speaker: Elliot
Atlas
Elliot is currently a professor in the Department of Atmospheric
Sciences in the Rosenstiel School of Marine
and Atmospheric Science at the University of Miami. His main area of research is related to trace gas chemistry
and impacts on ozone production and
loss in different regions of the global
atmosphere. His research uses measurements from multiple platforms that
can cover the atmosphere from the
near surface to the lower stratosphere.
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Ocean biogeochemical controls on atmospheric chemistry
E. Atlas and collaborators
Atmospheric chemistry is profoundly
influenced by two-way exchanges and
biogeochemical processes in the surface ocean. Emissions of aerosols and
reactive gases from the sea surface,
particularly related to biological sources, have been demonstrated to impact
oxidative processes and radiative balance in the atmosphere. The impact is
felt not only in the marine boundary
layer, but can extend to impacts on
the chemical composition and ozone
chemistry of the upper troposphere
and lower stratosphere. For this presentation, I will discuss results from several collaborative research campaigns
that examined the combined roles of

reactive gas emissions, particularly
reactive halogen and nitrogen species, and their subsequent advective
or convective transport in the atmosphere. As one example, the recent
HIPPO (HIAPER Pole-to-Pole Observations) campaigns measured high-resolution cross-sections of chemical distributions of greenhouse gases and a
large range of halogenated and other
trace gases, both long and short-lived.
Over a multi-year series of flights, the
HIPPO campaign covered all seasons
and sampled the atmosphere from
near surface up to approximately 14
km, and from approximately 85 N to
65 S latitude range over the Central
Pacific Ocean. The campaign provides
a unique global and seasonal perspective to the impact of ocean emissions
on reactive gas distributions. As an
example of a more regional perspective, but with global implications, the
coordinated CONTRAST (Convective Transport of Active Species in
the Tropics), CAST (Coordinated Airborne Studies in the Tropics) and ATTREX (Airborne Tropical Tropopause
Experiment) missions investigated the
atmospheric chemistry of the tropical
West Pacific atmosphere from the surface to near 17 km during a period of
intense convection. The tropics are a
critically important region to atmospheric chemistry, with unique oceanic
conditions, biological productivity, and
atmospheric transport. In this region,
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these campaigns challenges chemical
models of the atmosphere in their prediction of the present and potentially
changing role of ocean biogeochemical processes on atmospheric chemistry over various time and space scales.

Sarah Lawson
Sarah leads the Reactive Gases team at
CSIRO Oceans and
Atmosphere, is a jointlead scientist of the Reactive Gases program
at Cape Grim Baseline Station, and
an Australian SOLAS representative.
She is interested in sources and sinks
of VOCs in the marine boundary layer
and their contribution to secondary
aerosol.

sparse. We present the first in situ glyoxal and methylglyoxal observations
over remote temperate oceans, from
the 2012 SOLAS-endorsed Surface
Ocean Aerosol Production (SOAP) voyage and Cape Grim Baseline station.
Parallel measurements of precursor
gases including isoprene and monoterpenes cannot explain observed mixing ratios of glyoxal and methyl glyoxal, highlighting an unknown source.
We show a large discrepancy between
calculated vertical column densities of
glyoxal and those retrieved by satellite (GOME-2). This discrepancy may
be due to the incorrect assumption
that all glyoxal observed by satellite is
within the boundary layer. This study
provides much needed data to verify
the presence of these short lived gases over the remote ocean and provide
further evidence of an as yet unidentified source of both glyoxal and also
methylglyoxal over the remote oceans.

Unexplained organic trace gases
over temperate southern hemisphere
oceans
S.J. Lawson, P.W. Selleck, I.E. Galbally,
M.D. Keywood, M.J. Harvey, C. Lerot,
D. Helmig, and Z. Ristovski
Glyoxal and methylglyoxal are shortlived organic trace gases and important
precursors of secondary organic aerosol. Measurements over oceans are

Thursday

convection rapidly transports reactive
species emitted at the ocean surface
to the tropical tropopause layer, which
ultimately defines the chemical composition of air entering the lower stratosphere. The emerging picture from

Join our mailing list to receive SOLAS-related news
and to get involved.
www.solas-int.org/community/join.html
55

Plenary sessions Thursday
Liselotte Tinel
After a master degree
in Linguistic and Cultural studies and one in
Environmental Sciences
(analytical and reactional chemistry), Liselotte
discovered her love for research. So
she enrolled for a Ph.D. under the supervision of Dr. Christian George on
Photochemistry at the air-sea interface, which she will defend at the end
of 2015.

Thursday

Shining light on the air-sea interface:
Investigating the photochemical production of functionalized VOC
L. Tinel, S. Rossignol, R. Ciuraru and C.
George
This study presents the results of a
set of laboratory experiments aiming
at a better understanding of the role
of the sea surface microlayer in the
photochemical production of VOCs.
Susann Tegtmeier
Susann from the GEOMAR Helmholtz Centre
for Ocean Research Kiel
is working in the field of
atmospheric chemistryclimate
interactions.
Her research interests include oceanic
halogen and sulfur emissions, their impact on atmospheric processes and in
particular on stratospheric ozone.
The future role of oceanic halogen
compounds for the stratosphere
S. Tegtmeier, F. Ziska, I. Pisso, B.
Quack, X. Yang and K. Krüger
Oceanic emissions of halogenated
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Recently, we have shown that light
driven reactions, in aqueous solutions
containing a photosensitizer (P) and a
surface organic microlayer, lead to the
formation of various gaseous VOCs.
The main VOCs produced, analysed
by PTR/SRI-ToF-MS, were oxidized
species, such as aldehydes, ketones
and alcohols, as expected by the photo-oxidation of the organics at the air/
water interface. However, also alkenes
and unsaturated aldehydes were detected and a reaction pathway, initiated by H-abstraction of the surfactant
by the excited P*, has been proposed.
This mechanism infers that the presence of the surface micro layer will enhance protonation and self-reactions,
leading to the formation of dimers, as
confirmed by UPLC-HR-ESI-MS analysis. The existence of such interfacial
photochemistry opens new directions
that will be discussed.

very short-lived substances (VSLS)
play a significant role for ozone depletion. Declining anthropogenic chlorine
within the 21st century will increase the
relative importance of natural VSLS.
Reliable predictions of future VSLS
emissions and their impact on stratospheric ozone are much needed.
We present current and future VSLS
emission scenarios and their contribution to the stratospheric halogen
loading. Global emissions are derived
from a bottom-up approach applied to
HalOcAt surface data. We introduce
a new approach to assess the impact
of oceanic halogens on stratospheric
ozone by calculating Ozone Depletion
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Potential (ODP)-weighted emissions
of VSLS. At present, ODP-weighted
CHBr3 emissions amount up to 50% of
anthropogenic CFC-11 emissions. Future RCP 8.5 climate projections suggest a 31% increase of ODP-weighted

CHBr3 emissions until 2100. This increase is related to larger convective
activity and increasing oceanic emissions; however, is reduced at the same
time by less effective bromine-related
ozone depletion.
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Session 1: Future air-sea gas transfer laboratory experiments
Co-conveners: Bernd Jähne, Brian Haus, and Yuliya Troitskaya
Rapporteur: Kerstin Krall
Room: C
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Laboratory experiments in wind/wave
facilities offer the chance to study the
air-sea gas transfer under controllable
conditions. State-of-the-art facilities
(e. g., the Marseille Air-Sea Interaction
Facility, the Heidelberg Aeolotron)
and new high wind speed facilities,
such as the Surge-Structure-Atmosphere-Interaction facility (SUSTAIN)
of RSMAS, Miami are now available.
In conjunction with novel experimental techniques (various types of mass
spectrometric techniques to perform
simultaneous gas exchange experiments with many gas tracers simultaneously and several types of ’no-contact’ imaging techniques that give a
direct insight into the processes controlling air-sea gas exchange) laboratory experiments offer the possibility
to resolve the final open questions of
the mechanisms controlling air-sea gas
transfer and to transfer these results
to the field and into models. One of
the main focuses of the SOLAS project
is the development of a quantitative
understanding of processes responsi-

ble for air-sea exchange of mass, momentum and energy (micro-breaking,
small-scale turbulence, bubbles, spray,
surface films, etc.). These phenomena
are characterised by rapid spatial and
temporal variability, which limits its
quantitative investigation in the field.
A good alternative can be sophisticated experimental techniques and
instruments available for comprehensive laboratory experiments in modern
wind-wave facilities.
The proposed interdisciplinary discussion session should a) make the community aware of the new experimental
approaches available in the laboratory,
b) provide a forum for exchange between experimentalists from different
background, working in the field and
the laboratory, and modelers, c) define
the goals for future joint, interdisciplinary air-sea gas transfer laboratory experiments (what is needed most?), and
d) make initial steps to organise such
experiments.
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Session 2: Nutrients supply to Southern Ocean surface
Convener: Rémi Losno
Rapporteur: tbd
Room: A
Southern Ocean is of paramount importance in the global carbon cycle
due to the strong CO2 sink and its
active biological pump export. Trace
metals (Fe, Co, Mn, Cu...) and metalloid (e.g. silicon) supply are essential
to this biological pump because other
nutrients, including nitrogen and phosphorus, are mostly non-limiting in this
ocean. Possible nutrient sources are
deep or less deep sea (including hydrothermal supply), lateral advection
from coastal margin and rivers, and atmospheric transport from continents,
including volcanoes. This session is
directly related to the SOLAS topic
number 3 of the 2015-2015 SOLAS
science plan „Atmospheric deposition
and ocean biogeochemistry“ but also

on topic 1 „Greenhouse gases and the
oceans“ because of biogeochemistry
feedback on carbon dioxide.
Two pending questions would be a
starting point of the discussion session:
a) What is today the knowledge of this
supply: atmosphere, deep sea, river
and continental margin ? and
b) What should we do to improve this
knowledge?
Since there is increasing interest in
measurements and models concerning the behaviour and fate of Southern
Ocean surface waters, SOLAS will benefit from the discussion of experiment
highlights in this field.

Session 3: SOLAS research into the effects of potential geoengineering
Co-conveners: Cliff Law and Philip Boyd
Rapporteur: Lisa Miller
Room: E
A report document summarising the
scope and relevance of SOLAS science and activities to the evaluation
of effects of potential geoengineering
approaches. Depending on the focus
and direction of the discussion, this
document may be developed into a
short publication.
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The ‘SOLAS 2015-2025 Science Plan
& Organisation’ includes a section focusing on SOLAS science and geoengineering. This discussion session will
consider the role and contribution of
SOLAS science in Future Earth in informing the ongoing geoengineering
debate.
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Session 4: Ship plumes
Co-conveners: David Turner and Anna Rutgersson
Rapporteur: Thomas Bell
Room: B

Thursday

Smokestack emissions from commercial shipping (’Ship plumes’) affect not
only atmospheric chemistry, but also
surface water chemistry via deposition.
The specific components of interest
are sulphur and nitrogen oxides, and
particulate matter, all of which are subsequently deposited to the sea surface
to a significant extent. Although the
slow development of emission regulations is driven by air quality concerns,
there is increasing interest in the consequences of their deposition to surface waters. In addition, the rapid introduction of scrubber technology for
removing sulphur oxides from smoke-
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Did you know?

stack gases raises concerns about the
concomitant release of toxic components to the surface water. Scientific
activities related to ship plumes integrate well the key ambitions of SOLAS
as biogeochemical-physical interactions between lower atmosphere and
upper ocean are essential for a full system understanding of emissions from
commercial shipping.
The aim of this discussion session is to
develop a Ship Plumes initiative within
SOLAS, based on the position paper
submitted to the SOLAS Scientific
Steering Committee in 2014.

The SOLAS project comprises over 2400 participants in 75 countries. There are 30 established country networks each with a national representative (list available at www.solas-int.org). Many of
these representatives are attending the conference.
Don’t miss an opportunity to meet your country’s representative
and provide him/her with an update of your SOLAS research.
A report of each country’s recent activities is published on the
SOLAS website at the beginning of each year.

Poster session Thursday
Poster session Thursday
This session features the posters from the following two topics:
• Air-sea exchange and fluxes of mass and energy
• ’Outside the box’ ideas
The poster session is located in the mensa on the upper floor (map p. 13). Presenters should put up their poster during the lunch break and take it down after
the session.
Author

Title

No.

Air-sea exchange and fluxes of mass and energy
Binetti, Umberto

Oxygen variations over one year in the North Atlantic: a
study using seagliders - presented by Jan Kaiser

1

Bushra, Mahdia

Investigation of the spatial variability of the mixed layer,
barrier layer, thermal inversion and its seasonal cycle in
the Bay of Bengal

2

Capistrano, Vinicius

The new surface layer scheme of the Brazilian Earth
System Model

3
4

Engel, Anja

Accumulation patterns of organic matter in the surface
microlayer: results from field, mesocosm and wind
channel studies

5

Esters, Leonie

Evaluation of scaling approaches for the oceanic
dissipation rate of turbulent kinetic energy at the air-sea
interface

6

Ghobadian, Marjan

Measurements of the radar backscatter from the sea
surface in support of CO2 flux measurements on Fino-2

7

Gonçalves, Iury

The impact of spume droplets on exchange of CO2 at the
air-sea interface

8

Hieronymi, Martin

Solar radiative transfer across the dynamic air-sea
interface

9

Jähne, Bernd

Measurement of diffusion coefficients of volatile species
dissolved in fresh water and seawater

10

Jähne, Bernd

Influence of surface active materials on momentum
transfer

11
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Duran-Quesada, Ana Moisture exports in the Intra Americas Sea in terms of
local evaporation and the Western Hemisphere Warm
Pool development
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Karrouk,
Mohammed-Said

Ocean-atmosphere interaction, new planetary energy
balance and their effects on extreme events in North
Atlantic peripheries

12

Krall, Kerstin

Air-sea gas transfer of sparingly soluble tracers during
the SOPRAN seawater gas exchange experiment at the
Heidelberg aeolotron

13

Kunz, Jakob

Exploring air-sea gas transfer by active thermography:
first results from the November 2014 SOPRAN seawater
experiment

14

Lewis, Ernie

Surface energy fluxes over the eastern North Pacific
measured during the MAGIC field campaign

15

Nightingale, Philip

Measurements of air-sea gas transfer in upwelling
filaments off Mauritania

16

Panassa, Essowe

Response of Southern Ocean circulation and chlorophyll
to the Southern Annular Mode over the period 19902012 from observations

17

Pezzi, Luciano

Atlanic Carbon and Fluxes Experiment (ACEx): results
from the first cruise and perspectives

18

Potter, Henry

Whitecap lifetime stages from infrared imagery with
implications for microwave radiometric measurements of
whitecap fraction

19

Radjawane, Ivonne

Interannual variability of surface heat flux in Indonesian
Seas

20

Rahbani, Maryam

The effect of Winter Shamal wind on the pattern of
waves and currents in the north-west of the Persian Gulf

21

Rahlff, Janina

Bacterial communities at the air-sea interface of a windwave system

22

Ribas-Ribas, Mariana The influence of wind and surfactants on CO2 exchange
in a large annular wind-wave tank

23

Rickard, Philippa

The impact of surfactant photo-reactivity on air-sea gas
exchange

34

Salter, Matt

An empirically derived inorganic sea spray source
function incorporating sea surface temperature

25

Saltzman, Eric

Eddy covariance flux of sulfur dioxide to the sea surface:
air-side resistance to deposition of a highly soluble gas

26

Santini, Marcelo
Freitas

In situ measurements of the ocean-atmosphere
interaction and land-atmosphere fluxes at Deception
Island

27

Poster session Thursday
Scanlon, Brian

The influence of environmental parameters on active and
maturing oceanic whitecaps

28

Schartau, Markus

Biogeochemical flux estimates of carbon, nitrogen,
and phosphorus at the Baltic Sea monitoring site BY15
Gotland Deep

29

Shaltout, Mohamed
Elsayed Hassan

Modelling the water and heat balances of the
Mediterranean Sea using a two-basin model and
available meteorological, hydrological, and ocean data.

30

Song, Zhenya

Contributions of the atmosphere-land and ocean-sea ice
model components to the tropical Atlantic SST bias in
CESM1

31

Souza, Ronald

A decade-long observational effort for studying oceanatmosphere interaction processes in the south-western
Atlantic Ocean - presented by Luciano Pezzi

32

Souza, Ronald

Mesoscale eddies of the south-western Atlantic Ocean
and their impact on the atmosphere at the synoptic scale
- presented by Luciano Pezzi

33

Sun, Cuici

Effect of wind speed on the size distribution of biogenic
gel particles in the surface microlayer

34

ten Doeschate,
Anneke

Diurnal warm layer model validation with microstructure
measurements

35

Tiwari, Surya Prakash Chlorophyll specific absorption coefficient and
phytoplankton biomass in the Red Sea

36

Yang, Mingxi

Atmosphere-ocean gas transfer at high wind speeds -the
airside perspective

37

Zavarsky, Alex

Effects of rain on the air-sea gas transfer of CO2 and DMS

38

Pongpiachan, Siwatt

The impact of long-range transportation on variations of
diagnostic binary ratios of particulate polycyclic aromatic
hydrocarbons (PAHs) in coastal area

39

Thomas, Helmuth

Sediments, eutrophication and ocean acidification in the
North Sea
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Time

Friday 11 September 2015

09:10

Plenary session: ‘Outside the box’ ideas

09:10

Douglas Wallace: Dorado/Dolphin: A unique semi-submersible autonomous vehicle
for SOLAS science

09:30

Miriam González: Comparing the effects of different climate engineering techniques
on ocean acidification

09:50

Marcelo Santini: Using oceanographic data collected by southern elephant seals
(Mirounga leonina) to infer the sea-ice formation rate on the vicinity of the Wilkins
Ice Shelf in 2008

10:10

Miri Trainic: The effect of phytoplankton ecology on aerosol emission: A case study
of coccolith ejection into the air from the coccolithophore Emiliania huxleyi

10:30

Coffee break

11:10

Plenary session: Atmospheric deposition and ocean biogeochemistry

11:10

Keynote Keith Moore: Atmospheric deposition and ocean biogeochemistry

11:40

Kamana Yadav: Variations in source and chemical composition of dust during 2010
and 2012 winter in the West coast of India

12:00

Kathrin Wuttig: Bioavailability of iron to N2 fixers under the Saharan dust plume

12:20

Bärbel Langmann: On the long-time fertilisation of the surface ocean by volcanic ash

12:40

Closing remarks
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Plenary session
‘Outside the box’ ideas
Room: Frederik - Paulsen - Hörsaal
Session chairs: Anja Engel and Maurice Levasseur
Douglas Wallace
Before becoming Canada Excellence Research
Chair in Ocean Science
and Technology, Doug
was professor of marine
chemistry at the Leibniz Institute of
Marine Sciences in Kiel, Germany. He
holds a Ph.D. in chemical oceanography from Dalhousie University. Doug’s
interests are the ocean carbon cycle,
ocean-atmosphere exchange and
ocean time-series observations.
Dorado/dolphin: A unique semisubmersible autonomous vehicle for
SOLAS science
D. Wallace, C. L’Esperance, M. Seto
and J. McFarlane
Mesoscale experiments involving tracers are used to test hypotheses and
examine near-surface processes and
air-sea exchange. The experiments
typically employ a research vessel to

biogeochemistry group of the MPI-M
(Hamburg).
Comparing the effects of different
climate engineering techniques on
ocean acidification
M. Gonzalez, T. Ilyina and S. Sonntag
We explore the mitigation potential
and side effects of different climate
engineering (CE) technologies using

Friday

Miriam González
Miriam studied fundamental physics at La
Laguna University in
Canary Islands, Spain.
In 2010, she moved to
Hamburg to enter the interdisciplinary
master‘s program Integrated Climate
System Sciences. Since 2013 Miriam
is pursuing her Ph.D. at the ocean

monitor patch movement and to support process studies: however allocation of expensive vessel time between
these uses can be problematic. We
present a class of autonomous vehicle
with unique potential for mesoscale
mapping and SOLAS science. The
Dorado/Dolphin semi-submersibles,
manufactured by International Submarine Engineering Ltd., travel just below
the sea surface. A surface-piercing,
“snorkel” mast allows use of a diesel
engine allowing speeds of up to 16
knots and power for complex payloads. A tow-body can profile to 200m.
The mast allows air sampling with nearzero atmospheric disturbance. We will
report on our adaptation of the vehicle
for measurement of purposeful tracers
(e.g. SF5CF3) and properties such as
T,S, pCO2, O2, fluorescence, etc.. We
will present and solicit ideas for the
vehicles’ further application/use for
SOLAS science.
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the Max Planck Institute Earth System
Model. Our scenarios test under what
conditions it is possible to achieve (with
different CE methods) a climate state
similar to the one associated with the
representative concentration pathway
(RCP) 4.5 under RCP 8.5 emissions.
Direct and indirect effects of the considered carbon dioxide removal methods (afforestation and ocean alkalinization) on the marine carbon cycle, differ
strongly from those associated with
solar radiation management technolo-

gies (stratospheric sulfur injection).
This is because they depend upon
joint responses and synergies between
different elements of the Earth system; therefore, effects on the oceanic
carbon cycle are not intuitively understood. Changes in the strength of the
marine carbon sink, seawater pH and
saturation state of carbonate minerals
will be addressed. Collateral changes
in ocean biogeochemistry and marine
biota will be also discussed.

Marcelo Santini
Marcelo is a Ph.D. student in Meteorology at
the Federal University
of Santa Maria (UFSM)
in Southern Brazil. He is
holder of a B.Sc. in Meteorology from the UFSM and a M.Sc.
in Physical Oceanography by the Oceanographic Institute of the São Paulo
University (IOUSP) in Brazil.

collected unique oceanographic observations off the peninsula in both the
continental shelf and the deep ocean
during 2008. The data were collected
at a daily frequency in the vicinity of
the Wilkins Ice Shelf during the summer-fall transition in the period between February and June 2008. These
data were used to infer the sea-ice
formation rates using the salt balance
equation for the upper 100 m of the
water column. Sea ice formation rates
ranged between 0,087 m/day in early
April and 0,008 m/day in late June.
These estimations of sea-ice formation
rate do not consider the water advection but only the temporal changes of
the vertical profile of salinity. Although
this may cause an underestimation of
the real sea-ice formation rate, it can
be an indicative of the possible causes
for the development of new rifts on
Wilkins Ice Shelf registered by other
authors in late November 2008. As
predicted, this contributed to the collapse of the ice bridge that had connected the ice shelf to Charcot Island
in early April 2009. The data presented

Using oceanographic data collected
by southern elephant seals (Mirounga
leonina) to infer the sea-ice formation
rate on the vicinity of the Wilkins Ice
Shelf in 2008
M.F. Santini, R.B. Souza, M.M. Muelbert and I.E. Wainer
Ten individuals of southern elephant
seal (Mirounga leonina) were captured and equipped with autonomous
CTD-Satellite Relay Data Loggers
(CTD-SDRL) at Elephant Island, South
Shetlands archipelago, Antarctica in
February 2008. After their release,
they travelled in the Southern Ocean
around the Antarctic Peninsula and

Plenary sessions Friday
here represent a new frontier of applications in Physical Oceanography
for studying typical air-sea interaction
processes and for monitoring sea ice
changes in the Southern Ocean. This

is particularly important for regions
covered by sea ice where traditional
instruments deployed by research vessels cannot be used.

Miri Trainic
Miri is a Post-doctoral
fellow in the Weizmann
Institute of Science in
Israel, working on the
interaction
between
oceanic phytoplankton
and atmospheric aerosols. She did her
Ph.D. in atmospheric chemistry in the
Weizmann Institute of Science, on the
optical properties of complex organic
aerosols.

the effects of biological and ecological processes are mostly overlooked.
To examine the link between marine
ecology dynamics to SSA properties
we used as a model organism the phytoplankton Emiliania huxleyi, a cosmopolitan coccolithophore which forms
blooms that may be terminated by viral infection. E. huxleyi retains a calcite
shell, composed of 1-3µm long CaCO3
disks named coccoliths. We followed
the dynamics of E. huxleyi in seawater
and air under different ecological conditions. Coccoliths emission into the
air was observed, and increased substantially under viral infection in the
aqueous medium. Given their unique
size and structure, aerosolized coccoliths are introduced into clouds and affect their development. We conclude
that ecological conditions in seawater
have a substantial impact on atmospheric aerosol emission, and therefore
climate.

The effect of phytoplankton ecology
on aerosol emission: A case study of
coccolith ejection into the air from the
coccolithophore Emiliania huxleyi
M. Trainic, M. Frada, S. Sharoni, Y. Lehahn, Y. Rudich, I. Koren and A.Vardi
Sea spray aerosols (SSA) are key players in the climate system, through
their radiative properties and effect on
cloud formation. Oceanic biological
activity changes SSA properties, but

Friday
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Plenary session
Atmospheric deposition and ocean biogeochemistry
Room: Frederik - Paulsen - Hörsaal
Session chairs: Cécile Guieu and Birgit Schneider
Keynote speaker: Keith
Moore
Keith is Associate Professor of Earth System
Science at UCI in USA.
He is an oceanographer
interested in the role of marine biota
in global biogeochemical cycles and
Earth‘s climate system. His research
focuses on understanding how marine
phytoplankton and other ocean biota
influence the cycling of key elements
(carbon, nitrogen, phosphorus, silicon,
iron) in the oceans, and on the biogeochemical links between the ocean,
atmosphere, and land through atmospheric transport and riverine runoff.
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Atmospheric deposition and ocean
biogeochemistry
Atmospheric deposition to the oceans
impacts ocean biogeochemistry in a
number of important ways. Each of
the key nutrients (iron, nitrogen, phosphorus, and silicon) that often limit the
rates of marine primary production
have sources to the oceans through
atmospheric deposition. Thus, atmospheric nutrient inputs can influence
rates of marine primary production
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and the biological export of carbon
and other nutrients to the ocean interior. Atmospheric deposition is also a
source of other micronutrients that may
sometimes limit production, and also
metals, such as copper, that can inhibit
phytoplankton growth rates. Thus, atmospheric deposition likely impacts
the biological community structure in
the oceans as well by selectively favouring or suppressing the growth of
individual species. Both natural and
anthropogenic aerosols play important
roles in driving ocean biogeochemistry today. Interactions between natural
aerosols and anthropogenic pollutants
may act to increase the solubility, and
thus the bioavailability of the nutrients.
The atmospheric deposition of nutrients to the oceans will be modified
by both climate change and human
societal decisions that influence emissions to the atmosphere in the future.
In this talk, I will review recent progress
on this research topic, present some
new results from my research group,
and highlight some challenges for future efforts to better quantify the links
between atmospheric deposition and
ocean biogeochemistry.
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Kamana Yadav
Kamana has been working at the National Institute of Oceanography
for the past four years
as a Ph.D. student. Her
background is in environmental science and work now on
atmosphere-ocean interaction and its
impact on phytoplankton productivity. In the future she would like to integrate modelling to her study.
Variations in source and chemical composition of dust during 2010 and 2012
winter in the west coast of India
K. Yadav, R. Agnihotri, V.V.S.S. Sarma
and M.D. Kumar
Aerosols originate from wide sources
from desert soil to anthropogenic
emissions with variable chemical composition. The change in direction of
winds due to atmospheric extreme
events, such as El Niño/La Niña and Indian Ocean Dipole (IOD) may change
source of the dust and it may have significant impact on ocean productivity.
In order to test this hypothesis, aerosol
samples were collected over Goa, central West coast of India, during January
to March 2010 and 2012 associated
with moderate El Niño/negative Indian
Ocean Dipole (IOD) and weak La Niña/
positive IOD respectively. Dominant
north-westerly winds were observed
during 2010 whereas northeasterly
during 2012. Higher calcium, lower

chloride and sulphate concentrations
in the dust during 2010 suggests dominant source from Thar desert whereas
higher sulphate, nitrate and potassium
were observed during 2012 indicating possible source from anthropogenic activities. In contrast to direction of the winds, the aerosol optical
depth was relatively higher over Indian
subcontinent during 2010 and it was
spread over Arabian Sea during 2012.
Though insignificant variations in total suspended particulate matter was
observed, however, the concentration
of nutrients (mainly nitrates and sulphates) were 3 to 4 times higher during 2012 (La Niña) than 2010 (El Niño).
Enhanced phytoplankton biomass was
noticed in the northern Arabian Sea
during 2012 than 2010 suggesting
that increased Aeolian nutrient inputs
fuelled biological production during
former period. Decrease in phytoplankton productivity in the Arabian Sea was
estimated during El Niño/positive IOD
(1997-98) than La Niña/negative IOD
period (1998-99) due to weaker vertical mixing during former period resulting in less nutrient inputs to the photic
zone. In contrast our study suggests
that decrease in primary production in
the Arabian Sea during El Niño period
may also partly due to reduced Aeolian nutrient inputs. The repeatability
of these features during other El Niño/
La Niña events needs to be evaluated.
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Kathrin Wuttig
Kathrin obtained her
Ph.D. on “Manganese
biogeochemistry
in
the sunlit ocean” from
GEOMAR in 2013 for
which she received the
scientific award of the
Annette-Barthelt-Foundation. She recently joined the Antarctic Climate &
Ecosystems CRC (UTAS) as a Micronutrient Biogeochemist Research Fellow
to work on the marine biogeochemical
cycling of iron in the Southern Ocean.
Bioavailability of iron to N2 fixers under
the Saharan dust plume
K. Wuttig, M.I. Heller, C.R. Löscher, T.
Wagener, P. Streu, E. Achterberg and
P.L. Croot
The concentration of dissolved iron
(dFe) in the euphotic zone of the Eastern Tropical North Atlantic (ETNA)

Friday

Bärbel Langmann
Bärbel worked in Galway at the National
University of Ireland
and in Hamburg at the
University and the MaxPlanck-Institute for Meteorology. Her
highly interdisciplinary research contributes to current topics in climate research with a focus on the importance
of anthropogenic versus natural emissions, atmospheric composition, aerosols, clouds and precipitation.
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On the long-time fertilisation of the
surface ocean by volcanic ash
B. Langmann and M. Hort
The climate effect of surface ocean
iron fertilisation has been mainly stud-

Ocean is strongly influenced by dust
deposition. However, as Fe is deposited in this region predominantly as dry
deposition in the form of iron oxides,
“pure” concentration measurements
are not sufficient to estimate the bioavailability of Fe for the N2 cyanobacteria. The bioavailability depends for
a redox sensitive element like Fe also
on the speciation and chemical lability
which is influenced in the sunlit ocean
by reactive oxygen species (most notably O2- and H2O2). For those N2 fixers, among which Trichodesmium is of
particular importance, Fe is the (co-)
limiting nutrient in the ETNA. Therefore, we measured dFe, Fe(II), H2O2
and CDOM along with N2 fixation rates
and nifH sequence abundance and expression on several cruises to the dust
influenced ETNA at different seasons
of the year and we will present this extensive dataset.
ied for mineral dust. Recent studies
considering volcanic ash as an iron carrier focus on the immediate time after
a volcanic eruption. However, volcanic
ash may fertilise the surface ocean during periods of months to years if it is
remobilised into the atmosphere from
its ash deposits on land by wind. This
has been observed e.g. after the eruption of Katmai, Alaska (1912), Mt. Hudson, Chile (1991) and Eyjafjallajoekull,
Iceland (2010), with indications that
such events occur until today. Here we
report model simulation results of the
remobilisation of volcanic ash after the
eruption of Mt. Hudson, Chile (1991)
and the subsequent deposition of volcanic ash into the Atlantic sector of the
Antarctic Ocean.
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Langmann, B., Volcanic ash versus mineral dust: Atmospheric processing and
environmental and climate impacts,
ISRN Atmospheric Sciences 2013,

245076,
2013.

doi:10.1155/2013/245076,

Friday
71

Contacts

Contacts
Katarina Abrahamsson
University of Gothenburg
Sweden
katarina.abrahamsson@gu.se
Eric Achterberg
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
eachterberg@geomar.de
Anirban Akhand
Jadavpur University
India
anirban.akhand@gmail.com
Rawaa Ammar
Université catholique de
Louvain
Belgium
rawaa.ammar@uclouvain.be

Maximilian Bopp
University of Heidelberg
Germany
maximilian.bopp@iup.uniheidelberg.de

Stefan Barthel
Leibniz-Institute for
Tropospheric Research
Germany
barthel@tropos.de

Emmanuel Boss
University of Maine
United States
emmanuel.boss@maine.edu

Gianna Battaglia
Universität Bern
Switzerland
battaglia@climate.unibe.ch
Rachael Beale
Plymouth Marine Laboratory
United Kingdom
rbea@pml.ac.uk

Damian Arévalo-Martínez
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
darevalo@geomar.de

Meike Becker
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
mbecker@geomar.de

Sov Atkinson
University of Plymouth
United Kingdom
sov.atkinson@plymouth.ac.uk

Thomas Bell
Plymouth Marine Laboratory
United Kingdom
tbe@pml.ac.uk

Elliot Atlas
University of Miami
United States
eatlas@rsmas.miami.edu

Haimanti Biswas
Council of Scientific &
Industrial Research
India
haimanti.biswas@nio.org

Dorothee Bakker
University of East Anglia
United Kingdom
d.bakker@uea.ac.uk
Hermann Bange
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
hbange@geomar.de

72

Leticia Barbero
National Oceanic and
Atmospheric Administration
United States
Leticia.Barbero@noaa.gov

Dennis Booge
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
dbooge@geomar.de
Laurent Bopp
Centre National de la
Recherche Scientifique
France
laurent.bopp@lsce.ipsl.fr

Timothee Bourgeois
Institut Pierre Simon Laplace
France
tbourge@lsce.ipsl.fr
Philip Boyd
University of Tasmania
Australia
philip.boyd@utas.edu.au
Emilie Brévière
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
ebreviere@geomar.de
Holger Brix
Helmholtz-Zentrum
Geesthacht
Germany
holger.brix@hzg.de
Macarena Burgos
University of Cadiz
Spain
macarena.burgos@uca.es
Mahdia Bushra
University of Dhaka
Bangladesh
Mahdiabushra15@gmail.com
David Capelle
University of British Columbia
Canada
dcapelle@eos.ubc.ca
Vinicius Capistrano
National Institute for Space
Research
Brazil
vinicius.capistrano@inpe.br

Contacts
Mercedes de la Paz Arandiga
Instituto de Investigaciones
Marinas
Spain
mercedes.delapaz@iim.csic.es

Anja Engel
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
aengel@geomar.de

Rosie Chance
University of York
United Kingdom
rosie.chance@york.ac.uk

Bruno Delille
University of Liège
Belgium
Bruno.Delille@ulg.ac.be

Francisco Chavez
Monterey Bay Aquarium
Research Institute
USA
chfr@mbari.org

Marcus Dengler
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
mdengler@geomar.de

Leonie Esters
National University of Ireland
Galway
Ireland
l.esters1@nuigalway.ie

Bin Chen
Institute of Atmospheric
Physics
China, People's Republic of
chen_bin@mail.iap.ac.cn

Karine Desboeufs
Centre National de la
Recherche Scientifique
France
desboeufs@lisa.u-pec.fr

Xiaoyan Chen
Ocean University of China
China, People's Republic of
shallop@ouc.edu.cn

Lijie Dong
Ocean University of China
China, People's Republic of
1002114260@qq.com

Lucia Fanning
Dalhousie University
Canada
lucia.fanning@dal.ca

Qiang Chu
Ocean University of China
China, People's Republic of
zxc8686515@163.com

Cat Downy
European Space Agency
United Kingdom
cat.downy@esa.int

Amanda Fay
University of Wisconsin
United States
arfay@wisc.edu

Leticia Cotrim da Cunha
Rio de Janeiro State University
Brazil
lcotrim@uerj.br

Marco Drews
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
mdrews@geomar.de

Armando Félix Bermudez
Instituto de Investigaciones
Oceanológicas-Universidad
Autónoma de Baja California
Mexico
armando.felix@uabc.edu.mx

Matthew Couldrey
University of Southampton
United Kingdom
mpc1g08@soton.ac.uk
Kim Currie
National Institute of Water
and Atmospheric Science
New Zealand
kim.currie@niwa.co.nz

Ana Duran-Quesada
Universidad de Costa Rica
Costa Rica
ana.duranquesada@ucr.ac.cr
Sonja Endres
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
sendres@geomar.de

Contacts

David Carlson
World Meteorological
Organization
Switzerland
dcarlson@wmo.int

Cristina Facchini
Institute of Atmospheric
Sciences and Climate
Italy
mc.facchini@isac.cnr.it
Qianzhu Fan
Fudan University
China, People's Republic of
qzfan14@fudan.edu.cn

Alina Fiehn
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
afiehn@geomar.de
Tim Fischer
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
tfischer@geomar.de

73

Contacts

Contacts
Khanneh Wadinga Fomba
Leibniz-Institute for
Tropospheric Research
Germany
fomba@tropos.de

Roghayeh
Ghahremaninezhadgharelar
University of Calgary
Canada
r.gh.phy@gmail.com

Ana Franco
Swiss Federal Institute of
Technology
Switzerland
franco.novela@gmail.com

Marjan Ghobadian
University of Hamburg
Germany
marjan.ghobadian@unihamburg.de

Gernot Friedrichs
Christian-Albrechts-Universität
Kiel
Germany
friedrichs@phc.uni-kiel.de

Paul Glantz
Stockholm University
Sweden
paul.glantz@aces.su.se

Marti Gali
Laval University
Canada
Marti.Gali-Tapias@takuvik.
ulaval.ca
Julian Alberto Gallego Urrea
University of Gothenburg
Sweden
julian.gallego@chem.gu.se
Huiwang Gao
Ocean University of China
China, People's Republic of
hwgao@ouc.edu.cn
Christoph Garbe
University of Heidelberg
Germany
Christoph.Garbe@iwr.uniheidelberg.de
Lara Garcia
University of Western Australia
Australia
lara.garcia-corral@uwa.edu.au
Véronique Garçon
Centre National de la
Recherche Scientifique
France
veronique.garcon@legos.obsmip.fr

74

Iury Gonçalves
National Institute for Space
Research
Brazil
iagmat@yahoo.com.br
Miriam Gonzalez
International Max-Planck
Research School
Germany
miriam.ferrer-gonzalez@
mpimet.mpg.de
Nadine Goris
Uni Research Climate
Norway
nadine.goris@uni.no
Margaux Gourdal
Laval University
Canada
margaux.gourdal@takuvik.
ulaval.ca
Gode Gravenhorst
Georg August Universität
Göttingen
Germany
gograv@gmail.com
Cécile Guieu
Centre National de la
Recherche Scientifique
France
guieu@obs-vlfr.fr

Xianghui Guo
Xiamen University
China, People's Republic of
xhguo@xmu.edu.cn
Tianfeng Guo
Ocean University of China
China, People's Republic of
guotianfenggtf@163.com
Judith Hauck
Alfred Wegener Institute
Helmholtz Centre for Polar
and Marine Research
Germany
judith.hauck@awi.de
Brian Haus
University of Miami/
United States
bhaus@rsmas.miami.edu
Mathias Heinze
Max Planck Institute for
Meteorology
Germany
mathias.heinze@mpimet.mpg.
de
Christoph Heinze
University of Bergen
Norway
christoph.heinze@uib.no
Helmke Hepach
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
hhepach@geomar.de
Martin Hieronymi
Helmholtz-Zentrum
Geesthacht
Germany
martin.hieronymi@hzg.de
David Ho
University of Hawaii
United States
ho@hawaii.edu

Contacts
Kerstin Krall
University of Heidelberg
Germany
kerstin.krall@iup.uniheidelberg.de

Matthew Humphreys
University of Southampton
United Kingdom
m.p.humphreys@soton.ac.uk

Emilie Journet
Centre National de la
Recherche Scientifique
France
emilie.journet@lisa.u-pec.fr

Kirstin Krüger
University of Oslo
Norway
kkrueger@geo.uio.no

Rachel Hussherr
Laval University
Canada
rachel.hussherr@gmail.com

Jan Kaiser
University of East Anglia
United Kingdom
J.Kaiser@uea.ac.uk

Yosuke Iida
Japan Meteorological Agency
Japan
iida-ysk@met.kishou.go.jp

Mohammed-Said Karrouk
University Hassan II
Morocco
igbp.morocco@gmail.com

Tatiana Ilyina
Max Planck Institute for
Meteorology
Germany
tatiana.ilyina@mpimet.mpg.de

Annette Kock
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
akock@geomar.de

Akinori Ito
Japan Agency for MarineEarth Science and Technology
Japan
akinorii@jamstec.go.jp

Stefan Kontradowitz
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
skontradowitz@geomar.de

Barbara Jacob
Universidad de Concepción
Chile
bjacob@udec.cl

Ilan Koren
Weizmann Institute of Science
Israel
ilan.koren@weizmann.ac.il

Bernd Jähne
University of Heidelberg
Germany
Bernd.Jaehne@iwr.uniheidelberg.de

Arne Körtzinger
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
akoertzinger@geomar.de

Steve Jones
University of Exeter
United Kingdom
s.d.jones@exeter.ac.uk

Marie Kotovitch
University of Liège
Belgium
Marie.Kotovitch@ulg.ac.be

Contacts

Yonss Jose
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
yjose@geomar.de

Mario Hoppema
Alfred Wegener Institute
Helmholtz Centre for Polar
and Marine Research
Germany
Mario.Hoppema@awi.de

Jakob Kunz
University of Heidelberg
Germany
jakob.kunz@iup.uniheidelberg.de
Peter Landschützer
Swiss Federal Institute of
Technology
Switzerland
peter.landschuetzer@usys.
ethz.ch
Bärbel Langmann
University of Hamburg
Germany
baerbel.langmann@zmaw.de
Hadjer Laskri
Badji Mohtar Annaba
University
Algeria
laskri.hadjer@yahoo.fr
Siv Lauvset
University of Bergen
Norway
siv.lauvset@uib.no
Jost Lavric
Max-Planck-Institute for
Biogeochemistry
Germany
jost.lavric@bgc-jena.mpg.de
Cliff Law
National Institute of Water
and Atmospheric Science
New Zealand
cliff.law@niwa.co.nz

75

Contacts

Contacts
Sarah Lawson
Commonwealth Scientific
and Industrial Research
Organisation
Australia
sarah.lawson@csiro.au
Caroline Leck
Stockholm University
Sweden
lina@misu.su.se
Yoav Lehahn
Weizmann Institute of Science
Israel
yoav.lehahn@weizmann.ac.il
Sinikka Lennartz
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
slennartz@geomar.de
Maurice Levasseur
Laval University
Canada
maurice.levasseur@bio.ulaval.
ca
Anita Lewandowska
University of Gdansk
Poland
a.lewandowska@ug.edu.pl
Ernie Lewis
Brookhaven National
Laboratory
United States
elewis@bnl.gov
Hongmei Li
Max Planck Institute for
Meteorology
Germany
hongmei.li@mpimet.mpg.de
Xuefeng Li
Université Libre de Bruxelles
Belgium
xuefli@ulb.ac.be

76

Yangchun Li
Institute of Atmospheric
Physics
China, People's Republic of
lych@mail.iap.ac.cn

Sabine Mathesius
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
smathesius@geomar.de

Esperanza Liger
University of Malaga
Spain
eliger@uma.es

Lisa Miller
Institute of Ocean Sciences,
Fisheries and Oceans Canada
Canada
lisa.miller@dfo-mpo.gc.ca

Peter Liss
University of East Anglia
United Kingdom
p.liss@uea.ac.uk
Carolin Löscher
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
cloescher@geomar.de

Bill Miller
National Science Foundation
United States
wmiller@nsf.gov
Ndunisani Precious Mongwe
University of Cape Town
South Africa
pmongwe@csir.co.za

Rémi Losno
University Paris Diderot
France
losno@ipgp.fr

Keith Moore
University of California
USA
jkmoore@uci.edu

Xiao Ma
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
mxiao@geomar.de

Sebastien Moreau
Université catholique de
Louvain
Belgium
sebastien.moreau@hotmail.
com

Christa Marandino
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
cmarandino@geomar.de
Piotr Markuszewski
Institute of Oceanology, Polish
Acedemy of Sciences
Poland
pmarkusz@iopan.gda.pl
Monica Mårtensson
Uppsala University
Sweden
monica.martensson@geo.
uu.se

Konrad Müller
Leibniz-Institute for
Tropospheric Research
Germany
konrad@tropos.de
Emma Mungall
University of Toronto
Canada
emma.mungall@gmail.com
Shin-ichiro Nakaoka
National Institute for
Environmental Studies
Japan
nakaoka.shinichiro@nies.go.jp

Contacts

Philip Nightingale
Plymouth Marine Laboratory
United Kingdom
pdn@pml.ac.uk
Douglas Nilsson
Stockholm University
Sweden
douglas.nilsson@aces.su.se
Yukihiro Nojiri
Hirosaki University
Japan
nojiri@hirosaki-u.ac.jp
Kevin O'Brien
University of Washington
United States
kevin.m.obrien@noaa.gov
Thomas Ohde
Leibniz Institute for Baltic Sea
Research Warnemünde
Germany
thomas.ohde@iowarnemuende.de
Anna Orlikowska
Leibniz Institute for Baltic Sea
Research Warnemünde
Germany
anna.orlikowska@iowarnemuende.de
Mahlouf Ounissi
Badji Mohtar annaba
University
Algeria
ounissi_mk@yahoo.com
Toni Padin
Instituto de Investigaciones
Marinas
Spain
padin@iim.csic.es

Essowe Panassa
Alfred Wegener Institute
Helmholtz Centre for Polar
and Marine Research
Germany
essowe.panassa@awi.de
Hanna Paulsen
Max Planck Institute for
Meteorology
Germany
hanna.paulsen@mpimet.mpg.
de
Luciano Pezzi
National Institute for Space
Research
Brazil
luciano@dsr.inpe.br
Jacek Piskozub
Institute of Oceanology, Polish
Acedemy of Sciences
Poland
piskozub@iopan.gda.pl
Ulrich Platt
University of Heidelberg
Germany
ulrich.platt@iup.uniheidelberg.de
Siwatt Pongpiachan
National Institute of
Development Administration
Thailand
pongpiajun@gmail.com
Henry Potter
Naval Research Lab
United States
henry.potter.ctr@nrl.navy.mil
Jianhua Qi
Ocean University of China
China, People's Republic of
qjianhua@ouc.edu.cn
Bo Qu
Nantong University
China, People's Republic of
qubo62@gmail.com

Zihan Qu
Centre National de la
Recherche Scientifique
France
zihan.qu88@gmail.com
Birgit Quack
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
bquack@geomar.de

Contacts

Quynh Nguyen
Aarhus University
Denmark
quynh@chem.au.dk

Ivonne Radjawane
Bandung Institute of
Technology
Indonesia
ivonne@fitb.itb.ac.id
Maryam Rahbani
Hormozgan University
Iran
maryamrahbani@yahoo.com
Janina Rahlff
Carl-von-Ossietzky University
of Oldenburg
Germany
janina.rahlff@uni-oldenburg.
de
Andrew Reed
University of Washington
United States
reedan@uw.edu
Andrew Rees
Plymouth Marine Laboratory
United Kingdom
apre@pml.ac.uk
Mariana Ribas-Ribas
Carl von Ossietzky Universität
Oldenburg
Germany
mariana.ribas.ribas@unioldenburg.de
Camille Richon
Institut Pierre Simon Laplace
France
camille.richon@lsce.ipsl.fr

77

Contacts

Contacts
Philippa Rickard
Newcastle University
United Kingdom
p.c.rickard1@newcastle.ac.uk
Ulf Riebesell
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
uriebesell@geomar.de
Christian Rödenbeck
Max Planck Institute
Germany
Christian.Roedenbeck@bgcjena.mpg.de
Anna Rutgersson
Uppsala University
Sweden
anna.rutgersson@met.uu.se
Roberto Sabia
Telespazio-Vega UK for
European Space Agency
Italy
roberto.sabia@esa.int
Ibrahim Sadiek
University of Kiel
Germany
sadiek@phc.uni-kiel.de
Alfonso Saiz-Lopez
Consejo Superior de
Investigaciones Científicas
Spain
a.saiz@csic.es
Matt Salter
Stockholm University
Sweden
matthew.salter@aces.su.se
Eric Saltzman
National Science Foundation
United States
esaltzma@nsf.gov

78

Marcelo Santini
Federal University of Santa
Maria
Brazil
santini.marcelo@gmail.com

Avirup Sen
Council of Scientific &
Industrial Research
India
avirup87@gmail.com

Brian Scanlon
National University of Ireland
Galway
Ireland
brianoscanlain@gmail.com

Mohammed Shaltout
University of Alexandria
Egypt
mohamed.shaltot@alexu.edu.
eg

Markus Schartau
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
mschartau@geomar.de

Zongbo Shi
Univesity of Birmingham
United Kingdom
z.shi@bham.ac.uk

Hans Joachim Schellnhuber
Potsdam Institute for Climate
Impact Research
Germany
director@pik-potsdam.de
Cathleen Schlundt
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
cschlundt@geomar.de
Anke Schneider
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
aschneider@geomar.de
Ute Schuster
University of Exeter
United Kingdom
U.Schuster@exeter.ac.uk
Paul Selleck
Commonwealth Scientific
and Industrial Research
Organisation
Australia
paul.w.selleck@csiro.au
Karine Sellegri
Centre National de la
Recherche Scientifique
France
K.Sellegri@opgc.cnrs.fr

Jin Hui Shi
Ocean University of China
China, People's Republic of
engroup@ouc.edu.cn
Guang-Yu Shi
Institute of Atmospheric
Physics
China, People's Republic of
zhaoff@mail.iap.ac.cn
Rafel Simo
Institut de Ciències del Mar
Spain
rsimo@icm.csic.es
Richard Sims
Plymouth Marine Laboratory/
University of Exeter
United Kingdom
ris@pml.ac.uk
Katharina Six
Max Planck Institute for
Meteorology
Germany
katharina.six@zmaw.de
Karl Smith
National Oceanic and
Atmospheric Administration
United States
karl.smith@noaa.gov

Contacts

Christopher Somes
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
csomes@geomar.de
Zhenya Song
First Institute of
Oceanography
China, People's Republic of
songroy@fio.org.cn
Lise Lotte Sørensen
Aarhus University
Denmark
lls@bios.au.dk
Martin Sperling
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
msperling@geomar.de
Claudia Steadman
Centre For Ecology &
Hydrology and University of
Edinburgh
United Kingdom
claudia.steadman@ed.ac.uk
Reiner Steinfeldt
University of Bremen
Germany
rsteinf@physik.uni-bremen.de
Tobias Steinhoff
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
tsteinhoff@geomar.de
Irene Stemmler
Max Planck Institute for
Meteorology
Germany
irene.stemmler@mpimet.mpg.
de

Christian Stolle
Leibniz Institute for Baltic Sea
Research Warnemünde
Germany
christian.stolle@iowarnemuende.de
Mingshuang Sun
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
misun@geomar.de
Cuici Sun
Chinese Academy of Science
China, People's Republic of
csun@geomar.de
Sai-Chun Tan
Institute of Atmospheric
Physics
China, People's Republic of
sctan@mail.iap.ac.cn
Toste Tanhua
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
ttanhua@geomar.de
Hiroshi Tanimoto
National Institute for
Environmental Studies
Japan
tanimoto@nies.go.jp
Susann Tegtmeier
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
stegtmeier@geomar.de
Maciej Telszewski
Institute of Oceanology of
Polish Academy of Sciences
Poland
m.telszewski@ioccp.org
Anneke ten Doeschate
National University of Ireland
Galway
Ireland
a.tendoeschate1@nuigalway.ie

Helmuth Thomas
Dalhousie University
Canada
helmuth.thomas@posteo.org
Liselotte Tinel
Centre National de la
Recherche Scientifique
France
liselotte.tinel@ircelyon.univlyon1.fr

Contacts

Helena Soares
National Institute for Space
Research
Brazil
helena.soares@cptec.inpe.br

Surya Prakash Tiwari
King Abdullah University of
Science & Technology
Saudi Arabia
sptiwariiitm@gmail.com
Jerry Tjiputra
Uni Research Climate
Norway
jerry.tjiputra@uni.no
Miri Trainic
Weizmann Institute of Science
Israel
miri.trainic@weizmann.ac.il
Yuliya Troitskaya
Institute of Applied Physics
Russia
yuliya@hydro.appl.sci-nnov.ru
Ruo-Shan Tseng
National Sun Yat-sen
University
China (Taipei)
rstseng@mail.nsysu.edu.tw
David Turner
University of Gothenburg
Sweden
david.turner@gu.se
Poonam Tyagi
Hokkaido Univertiy
Japan
tyagi@pop.lowtem.hokudai.
ac.jp

79

Contacts

Contacts
Mitsuo Uematsu
University of Tokyo
Japan
uematsu@aori.u-tokyo.ac.jp
Simon Ussher
Plymouth University
United Kingdom
sussher@plymouth.ac.uk
Martin Vancoppenolle
University Pierre et Marie
Curie
France
martin.vancoppenolle@
locean-ipsl.upmc.fr
Erik van Doorn
Christian-Albrechts-Universität
Kiel
Germany
edoorn@wsi.uni-kiel.de
Manuela van Pinxteren
Leibniz-Institute for
Tropospheric Research
Germany
manuela@tropos.de
Christoph Voelker
Alfred Wegener Institute
Helmholtz Centre for Polar
and Marine Research
Germany
christoph.voelker@awi.de
Ulrike Vogelsberg
Leibniz-Institute for
Tropospheric Research
Germany
vogelsb@tropos.de
Douglas Wallace
Dalhousie University
Canada
douglas.wallace@dal.ca
Rik Wanninkhof
National Oceanic and
Atmospheric Administration
United States
rik.wanninkhof@noaa.gov

80

Brian Ward
National University of Ireland
Galway
Ireland
bward@nuigalway.ie

Alex Zavarsky
GEOMAR Helmholtz Centre
for Ocean Research Kiel
Germany
azavarsky@geomar.de

Claire Winder
National Oceanography
Centre
United Kingdom
c.winder@soton.ac.uk

Chao Zhang
Xiamen University
China, People's Republic of
zhangchao@stu.xmu.edu.cn

Iwona Wrobel
Centre for Polar Studies
Poland
iwrobel@iopan.gda.pl
Kathrin Wuttig
University of Tasmania
Australia
kathrin.wuttig@utas.edu.au
Kamana Yadav
Council of Scientific &
Industrial Research
India
kyadav@nio.org
Mingxi Yang
Plymouth Marine Laboratory
United Kingdom
reelguy@gmail.com
Xiaohong Yao
Ocean University of China
China, People's Republic of
xhyao@ouc.edu.cn
Sayaka Yasunaka
Japan Agency for MarineEarth Science and Technology
Japan
yasunaka@jamstec.go.jp
Ying Ye
Alfred Wegener Institute
Helmholtz Centre for Polar
and Marine Research
Germany
Ying.Ye@awi.de

Yan Zhang
Fudan University
China, People's Republic of
yan_zhang@fudan.edu.cn
Chao Zhang
Ocean University of China
China, People's Republic of
llyz_c3911@163.com
Li Zhang
Ocean University of China
China, People's Republic of
zhangligyq@foxmail.com

Notes

Notes
81

www.solas-int.org
SOLAS International Project Office
GEOMAR Helmholtz Centre for Ocean
Research Kiel
Düsternbrooker Weg 20
D - 24105 Kiel
Germany
Edited by Emilie Brévière and Stefan Kontradowitz - Designed by Evelyn Renz-Kiefel

