
Annual	  Report	  for	  the	  year	  2014:	  	  	  	  	  

	  
	  
	  

Table of Contents 
 

 
By country: 
 

Australia ………………………………………………………………… 2 
Belgium …………………………………………………………………  6 
Brazil  ………………………………………………………………… 10 
Canada ………………………………………………………………… 21 
China  ………………………………………………………………… 29 
France ………………………………………………………………… 35 
Germany ………………………………………………………………… 49 
Ireland ………………………………………………………………… 55 
Israel  ………………………………………………………………… 59 
Italy  ………………………………………………………………… 60 
Japan  ………………………………………………………………… 72 
Mexico ………………………………………………………………… 75 
New Zealand ………………………………………………………… 79 
Norway ………………………………………………………………… 82 
Poland ………………………………………………………………… 85 
South Africa ………………………………………………………… 88 
Sweden ………………………………………………………………… 96 
Taiwan ………………………………………………………………… 100 
United Kingdom ………………………………………………………… 103 



	  	  	   Annual	  Report	  for	  the	  year	  2014:	  	  

 
SOLAS Australia                    
compiled by: Sarah Lawson and Andrew Bowie 
 
Notes: 
Reporting Period is January 2014 – December 2014 
Information will be used for: reporting, fundraising, networking, strategic development & outreach 
 
1. Scientific highlights  
 
Science highlight 1 - Glyoxal and methyl glyoxal over the Southern Hemisphere oceans 

Dicarbonyls glyoxal and methylglyoxal have been measured in clean marine air over the temperate 
Southern Hemisphere oceans, both during the SOLAS-endorsed Surface Ocean Aerosol 
Production (SOAP) Voyage in the South West Pacific, and at Cape Grim Baseline Station [1]. Both 
are present in non negligible mixing ratios, even in pristine marine air, suggesting the likely 
widespread contribution of these gases to secondary organic aerosol production over the oceans. 

This is the first study to measure a range of dicarbonyl precursors (VOCs), including isoprene and 
monoterpenes over the ocean in parallel with the dicarbonyls, allowing the expected yield of 
dicarbonyls to be determined. At most only 29% of the observed glyoxal and methylglyoxal can be 
explained from the measured precursors; this supports suggestions from other studies that there 
must be another major source contributing to formation of the glyoxal, and we show for the first 
time that another source must also be contributing to methylglyoxal formation. 

In situ glyoxal observations were converted to vertical column densities (VCDs) and show that 
GOME-2 satellite VCDS are significantly higher than those calculated from in situ observations. 
This discrepancy may be due to the incorrect assumption that all glyoxal observed by satellite is 
within the boundary layer, or may be due to challenges retrieving low VCDs of glyoxal over the 
oceans due to interferences by liquid water absorption, or use of an inappropriate normalisation 
reference value in the retrieval algorithm. 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. 

1. Lawson, S.J., Selleck, P.W., Galbally, I.E., Keywood, M.D., Harvey, M.J., Lerot, C.,  
Helmig, D. and Ristovski, Z., Seasonal in situ observations of glyoxal and 
methylglyoxal over the temperate oceans of the Southern Hemisphere Atmos. Chem. 
Phys. Discuss., 14, 21659–21708, 2014 

 
Figure: Seasonal glyoxal VCDs retrieved from GOME-2 and calculated from surface based 
observations at Cape Grim and Chatham Rise.  
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Science highlight 2 - Aerosol iron solubility over Australian and Antarctic waters 
 
To investigate the solubility of biomass burning derived aerosol iron to tropical waters, trace metal 
aerosol samples were collected during the ‘Savannah Early-Late Dry Season Fire Experiment’ at 
the Gunn Point Tropical Atmospheric Research Station in June 2014. Laboratory experiments 
extract the soluble and total trace metal fractions of the aerosol. Sampling directly at the fire source 
is particularly relevant as combustion derived soluble iron is thought to be highly soluble, and thus 
an importance source of iron affecting marine primary production upon atmospheric fallout to the 
ocean. The deposition of soluble iron in tropical waters can also trigger toxic algal blooms. 
 
High concentrations of soluble iron, possibility related to biomass burning, have also been 
observed in clean marine baseline air as far south as Cape Grim and Antarctica. Here, primary 
production is limited by iron and small additions of iron can trigger large phytoplankton blooms. 
 
	  
2. International interactions and collaborations (including contributions to international 
assessments such as the IPCC, links with observation communities, links with policy 
makers or socio-economics circles, etc.)  
Science highlight 1 was a collaborative effort between CSIRO Oceans and Atmosphere (Australia), 
NIWA (New Zealand), Belgian Institute for Space Aeronomy (Belgium),  Institute of Arctic and 
Alpine Research, University of Colorado, (USA), and Queensland University of Technology 
(Australia).                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
 

3. Activities/main accomplishments (research projects, cruises, special events, workshops, 
remote sensing used, model and data intercomparisons etc.)  
 

New Research Vessel – RV Investigator update  

Australia’s new Research Vessel the Investigator was officially handed over to Australia's Marine 
National Facility in Singapore on 4 August 2014 and arrived into its home port of Hobart on 9 
September 2014. 

RV	  Investigator is a 93.9 metre purpose-built research vessel, capable of travelling 60,000 nautical 
miles in a single voyage, carrying up to 40 scientists and support staff, from the equator to the 
Antarctic ice-edge. The RV Investigator has dedicated atmospheric chemistry and aerosol 
laboratories onboard, and is capable of permanent measurements of aerosol properties and 
composition, greenhouse gases, and reactive gases.	  
	  
The Voyage schedule for 2015-2017 has been announced.	  
http://mnf.csiro.au/Voyages/Investigator-schedules.aspx 
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SOLAS relevant field campaigns 
 

1. Trace metal aerosol samples have been collected and analysed for soluble and total 
trace metal concentrations at two contrasting Australian sites: 
 
- The ‘Savannah Early-Late Dry Season Fire Experiment’ at the Gunn Point Tropical 

Atmospheric Research Station in June 2014. Daily aerosol samples were collected 
using a high volume aerosol sampler (see photo below). 

- An ongoing aerosol trace metal sampling program has been established at Cape Grim 
since mid-2013. Monthly aerosol samples are collected using a high-volume aerosol 
sampler during baseline conditions only. 

 

 
Figure: High-volume aerosol sampler with PM10 size selective inlet at Gunn Point campaign.  

SOLAS – relevant Workshops and meetings  

1. The Atmospheric Composition Observations and Modelling Conference & Cape Grim 
Annual Science Meeting,  12-13 Nov 2014, hosted by CSIRO Aspendale 

 
Development of SOLAS- relevant background measurement facilities  

1. In situ atmospheric VOC and ammonia monitoring began at Cape Grim in 2014.  
2. The Gunn Point Tropical Atmospheric Research Station (lead by CSIRO) continues to 

expand its suite of measurements, and now has regional WMO GAW status. The site 
experiences clean marine air from SE Asia for several months during the monsoon season 
so provides opportunity for SOLAS-related science. Details on the Gunn Point site can be 
found in:	  
http://www.wmo.int/pages/prog/arep/gaw/documents/Asian_GAW_GHGs_Newsletter_Vol4.pdf	  
	  

 
4. Human dimensions (outreach, capacity building, public engagement etc.)  
RV Investigator blog 

http://csirofrvblog.com/tag/rv-investigator/ 

5. Top 10 publications in 2014 (Reports, ACCEPTED articles, models, datasets, products, 
website etc.)  
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1. Lawson, S.J., Selleck, P.W., Galbally, I.E., Keywood, M.D., Harvey, M.J., Lerot, C.,  
Helmig, D. and Ristovski, Z.,(2014) Seasonal in situ observations of glyoxal and 
methylglyoxal over the temperate oceans of the Southern Hemisphere Atmos. Chem. 
Phys. Discuss., 14, 21659–21708, doi:10.5194/acpd-14-21659-2014 

 
2. Cape Grim Baseline Atmospheric Program (Australia) 2009–2010, edited by: Derek, 

N., Krummel, P. B.,and Cleland, S. J., Australian Bureau of Meteorology and  CSIRO 
Marine and Atmospheric Research, Melbourne, 7– 16, available at: 
http://www.bom.gov.au/inside/cgbaps/baseline/Baseline_2009-2010.pdf 

6. Goals, priorities and plans for future activities/events 
1. RV Investigator: The Australian atmospheric science community (including CSIRO Oceans 

and Atmosphere Flagship, University of Melbourne, University of Wollongong, Queensland 
University of Technology, ANSTO, Macquarie University), will  participate in a 22 day 
commissioning voyage from Hobart to the Ice edge of the Southern Ocean from the 29th 
January -19th February 2015 to gain experience at sea and test atmospheric capabilities of 
the new ship.  

7. Other comments  
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	  	  	   Annual	  Report	  for	  the	  year	  2014:	  	  

 
SOLAS Belgium                                                  
compiled by: Nathalie Gypens 
 
Notes: 
Reporting Period is January 2014 – December 2014 
Information will be used for: reporting, fundraising, networking, strategic development & outreach 
 
1. Scientific highlights  
 
 
Increase in dimethylsulfide (DMS) emissions due to eutrophication of coastal waters offsets 
their reduction due to ocean acidification (Gypens & Borges, 2014, Frontiers in Marine 
Science, doi: 10.3389/fmars.2014.00004): 
 

 

We tested the hypothesis that 
dimethylsulfide (DMS) emissions in marine 
coastal environments strongly responded to 
eutrophication in addition to ocean 
acidification at decadal timescales. We used 
the R-MIRO-BIOGAS model in the 
eutrophied Southern Bight of the North Sea 
characterized by intense blooms of 
Phaeocystis that are high producers of 
dimethylsulfoniopropionate (DMSP), the 
precursor of DMS. We showed that, for the 
period from 1951 to 2007, eutrophication 
actually led to an increase of DMS 
emissions much stronger than the response 
of DMS emissions to ocean acidification. 
 

	  
Drivers of inorganic carbon dynamics in first-year sea ice: A model study. (Moreau et al. In 
press. Journal of Geophysical Research: Oceans) 

	  
We analyzed CO2 dynamics within sea ice using a one-
dimensional halo-thermodynamic sea ice model including 
gas physics and carbon biogeochemistry. The results 
show that the DIC budget is mainly driven by physical 
processes, whereas brine-air CO2 fluxes, ikaite formation, 
and net primary production, are secondary factors. In 
terms of ice-atmosphere CO2 exchanges, sea ice is a net 
CO2 source and sink in winter and summer, respectively. 

 
Southern Ocean CO2 sink: The contribution of the sea ice (Delille et al. 2014. Journal of 
Geophysical Research: Oceans, doi:10.1002/2014JC009941) 

We report first direct measurements of the partial pressure of CO2 (pCO2) within Antarctic pack sea 
ice brines and related CO2 fluxes across the air-ice interface. From late winter to summer, brines 
encased in the ice change from a CO2 large over-saturation, relative to the atmosphere, to a marked 
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under-saturation while the underlying oceanic waters remains slightly oversaturated. The decrease 
from winter to summer of pCO2 in the brines is driven by dilution with melting ice, dissolution of 
carbonate crystals and net primary production. As the ice warms, its permeability increases, allowing 
CO2 transfer at the air-sea ice interface. The sea ice changes from a transient source to a sink for 
atmospheric CO2. We upscale these observations to the whole Antarctic sea ice cover using the 
NEMO-LIM3 large-scale sea ice-ocean, and provide first estimates of spring and summer CO2 uptake 
from the atmosphere by Antarctic sea ice. Over the spring-summer period, the Antarctic sea ice cover 
is a net sink of atmospheric CO2 of 0.029 PgC, about 58% of the estimated annual uptake from the 
Southern Ocean. Sea ice then contributes significantly to the sink of CO2 of the Southern Ocean.  

 
	  
2. International interactions and collaborations (including contributions to international 
assessments such as the IPCC, links with observation communities, links with policy 
makers or socio-economics circles, etc.)  
  
- Ciais, P., Dolman, A. J., Bombelli, A., Duren, R., Peregon, A., Rayner, P. J., Miller, C., Gobron, 
N., Kinderman, G., Marland, G., Gruber, N., Chevallier, F., Andres, R. J., Balsamo, G., Bopp, L., 
Bréon, F.-M., Broquet, G., Dargaville, R., Battin, T. J., Borges, A., Bovensmann, H., Buchwitz, M., 
Butler, J., Canadell, J. G., Cook, R. B., DeFries, R., Engelen, R., Gurney, K. R., Heinze, C., 
Heimann, M., Held, A., Henry, M., Law, B., Luyssaert, S., Miller, J., Moriyama, T., Moulin, C., 
Myneni, R. B., Nussli, C., Obersteiner, M., Ojima, D., Pan, Y., Paris, J.-D., Piao, S. L., Poulter, B., 
Plummer, S., Quegan, S., Raymond, P., Reichstein, M., Rivier, L., Sabine, C., Schimel, D., 
Tarasova, O., Valentini, R., van der Werf, G., Wickland, D., Williams, M., and Zehner, C. (2014) 
Current systematic carbon cycle observations and needs for implementing a policy-relevant carbon 
observing system, Biogeosciences, 11, 3547–3602. 
 
- Involved in BEPSII - Biogeochemical exchange processes at Sea Ice Interfaces, SCOR working 
group 140 (https://sites.google.com/site/bepsiiwg140/) 
 
3. Activities/main accomplishments (research projects, cruises, special events, workshops, 
remote sensing used, model and data intercomparisons etc.)  
 
Cruises and research projects  
 
- An oceanographic campaign was jointly conducted by VUB and ULB on board the R/V Belgica 
during 21-30 May 2014. The objective was to assess the role of different biogeochemical 
processes in controlling the carbon and nitrogen cycles in the oligotrophic NE Atlantic waters. 
During this BG2014/14 cruise in the Bay of Biscay and along the Iberian margin, samples for 
analyses of standard parameters (nutrients, chlorophyll, POC/PN, etc.) were collected. Rates of C 
and different N-species uptake and of nitrification were assessed as well using isotope (13C, 15N) 
enrichment experiments. In addition, dual nitrate isotope measurements (natural abundance and 
enrichment experiments) were used to unravel the various nitrogen processes, in particular N2 
fixation, in the marine environment.  
- A new PhD project, jointly supervised by ULB and VUB and financed by FNRS, has been 
undertaken to study the marine iron biogeochemistry under a changing climate. Laboratory 
perturbation experiments were conducted (and are ongoing) in the context of climate change 

Ice-air CO2 flux (mmol m-2 d-1)
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(ocean acidification, seawater warming, dust deposition) to assess the impact of iron speciation 
and availability on the phytoplankton and the diazotroph communities. Also, a field investigation 
was made during the Belgica BG2014/14 cruise to investigate the effect of iron limitation on N2 
fixation and nitrification processes. 
 
- Research Project: Bigsouth (BIoGeochemical cycles in the SOUTHern ocean: Role within the 
earth system) funded by The Belgian Science Policy (http://bigsouth.be/) 
 
- Cruise/Experiment: YOUNGSOUND 2014 led by Pr S. Rysgaard (Arctic Science Partnership) 
carried out from May to July 2014 in Youngsound fjord (on the northeast coast of Greenland)  - 
Effect of sea ice biogeochemical processes on gas exchange between the atmosphere, and deeper 
ocean. 
 
Meeting organization and session chairs  
 
- 46th International Liege Colloquium on Ocean Dynamics on “Low oxygen environments in marine, 
estuarine and fresh waters”, 5 -9 May 2014, University of Liège, Liège, Belgium 
http://modb.oce.ulg.ac.be/?page=colloquium&year=2014  
 
- Session “Biogeochemistry of tropical inland waters”, European Geosciences Union, General 
Assembly, Vienna, Austria, 27 April – 2May 2014 
 
- Session on “Coastal ecosystem under anthropogenic pressure: impact on ecosystem structure 
and services”, European Geosciences Union, General Assembly, Vienna, Austria, 27 April – 2May 
2014 
 
- Session “Coastal Carbon, Nitrogen, Phosphorous, Silica, and Sulfur Geochemistry”, Goldsmith, 
08 - 13 June 2014, Sacramento, USA 
 
4. Human dimensions (outreach, capacity building, public engagement etc.)  
- Interview of A.V. Borges to journal « Le Soir » on DMS dynamics (« Des risques accrus pour le 
climat » Le Soir, 28 August 2013, p. 16) 

5. Top 10 publications in 2014 (Reports, ACCEPTED articles, models, datasets, products, 
website etc.)  

• Bakker D.C.E., H.W. Bange, N. Gruber, T. Johannessen, R.C. Upstill-Goodard, A.V. 
Borges, B. Delille, C.R. Löscher, S. W.A. Naqvi., A.M. Omar & M Santana-Casiano, 2014. 
Air-sea interaction of natural-lived Greenhouse gases (CO2, N2O, CH4) in a changing 
climate, In Ocean-Atmosphere interaction of gases and particles (P.S Liss and M.T. 
Johnson, Eds), pp113-169, Springer Earth System Sciences, Springer 

• Carnat G., J. Zhou,  T. Papakyriakou, B. Delille, T. Goossens, T. Haskell, V. Schoemann, F. 
Fripiat, J.-M. Rintala & J.-L. Tison, 2014.  Physical and biological controls on DMSP 
dynamics in ice-shelf influenced fast ice during a winter-spring and a spring-summer 
transitions, Journal of  Geophysical Research: Oceans, 119, 2882–2905, 
doi:10.1002/2013JC009381 

• Crabeck O., B. Delille., D.N. Thomas., N-X. Geilfus, S. Rysgaard & J. L. Tison (2014) CO2 
and CH4 in sea ice from a subarctic fjord under influence of riverine input, Biogeosciences 
11:(6525-6538), doi:10.5194/bg-11-6525-2014 

• Delille B., M. Vancoppenolle, N.-X. Geilfus , B. Tilbrook, D. Lannuzel, V. Schoemann, S. 
Becquevort, G. Carnat, D. Delille, C. Lancelot, L. Chou, G.S. Dieckmann & J.-L. Tison. 
Southern Ocean CO2 sink: The contribution of the sea ice, Journal of Geophysical 
Research: Oceans, doi:10.1002/2014JC009941 

• Garbe C.S., A. Rutgersson, J. Boutin, B. Delille, C.W. Fairall, N. Gruber, J. Hare, D. Ho, M. 
Johnson, G. de Leeuw, P.D. Nightingale, H. Pettersson, Jacek Piskozub, E. Sahlee, W.-T. 
Tsai, B. Ward, D.K. Woolf & C.J. Zappa, 2014. Transfer across the air-sea interface, In 
Ocean-Atmosphere interaction of gases and particles (P.S Liss and M.T. Johnson, Eds), 
pp55-112, Springer Earth System Sciences, Springer  

• Geilfus N.-X., J.-L. Tison, S. F. Ackley, S. Rysgaard, L.A. Miller, and B. Delille (2014) Sea 
ice pCO2 dynamics and air–ice CO2 fluxes during the Sea Ice Mass Balance in the 
Antarctic (SIMBA) experiment – Bellingshausen Sea, Antarctica, The Cryosphere, 8, 2395-
2407, doi:10.5194/tc-8-2395-2014 
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• Gypens & Borges (2014) Increase in dimethylsulfide (DMS) emissions due to 
eutrophication of coastal waters offsets their reduction due to ocean acidification, Frontiers 
in Marine Science - Marine Ecosystem Ecology, 1:4, doi: 10.3389/fmars.2014.00004 

• Gypens N, A.V. Borges, G. Speeckaert & C. Lancelot (2014) The Dimethylsulfide Cycle in 
the Eutrophied Southern North Sea: A Model Study Integrating Phytoplankton and 
Bacterial Processes, PlosOne, PLoS ONE 9(1): e85862. doi:10.1371/journal.pone.0085862 

• Moreau S., Vancoppenolle M., Delille B., Tison J.-L., Zhou J., Kotovich M., Thomas D., 
Geilfus N.-X. and Goosse H. In press. Drivers of inorganic carbon dynamics in first-year 
sea ice: A model study. Journal of Geophysical Research: Oceans 

• Zhou J., J-L. Tison, G. Carnat, N-X. Geilfus & B. Delille, 2014. Physical controls on the 
storage of methane in landfast sea ice, The Cryosphere, 8, 1019-1029, doi:10.5194/tc-8-
1019-2014 

6. Goals, priorities and plans for future activities/events 
- Future activities: Compilation of CO2 measurement within sea ice in the frame of BEPSII SCOR 
WG 140 

- Involvement in the Norwegian Young sea ICE cruise (N-ICE 2015) 
http://www.npolar.no/en/projects/details?pid=b98886ce-590a-48a8-b113-4b96e98c65c8 

7. Other comments  
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	  	  	  Annual	  Report	  for	  the	  year	  2014:	  

SOLAS Brazil
compiled by: L. C. da Cunha (Local SOLAS Representative, UERJ, 
lcotrim@uerj.br), R. Kerr (FURG), M. Araújo (UFPE), N. Lefèvre (IRD/UFPE), C. 
Noriega (UFPE), F. K. Bonou (UFPE), A. R. Peretti (USP), P. Nobre (INPE), R. B. 
Souza (INPE), and B. R. Pinheiro (UFPE) 

Notes: 
Reporting Period is January 2014 – December 2014 
UERJ – Rio de Janeiro State University (www.uerj.br); FURG – Federal University of Rio Grande 
(www.furg.br); UFPE – Federal University of Pernambuco (www.ufpe.br); USP - University of São 
Paulo (www5.usp.br); INPE - National Institute for Space Research (www.inpe.br) 
. 
1. Scientific highlights

1) INTERCONF - Ocean-Atmosphere Interaction at the Brazil-Malvinas Confluence
Region. The INTERCONF Program makes direct measurements of the coupled ocean-
atmosphere system since 2004, making repeated radiosonde and XBT launchings on route from 
Brazil to Antarctica every year, mostly in the months of October and November. Specific objectives 
include the study of the marine atmospheric boundary layer (MABL) stability processes and the 
role of the oceanic mesoscale structures (meanders and eddies) in the modulation of the MABL at 
the synoptic scale (Figure 1). From 2013 onwards INTERCONF uses micro meteorological tower  
and the Eddy Covariance Technique to measure the heat, momentum and CO2 fluxes at the 
ocean-atmosphere interface. Table 1 resumes the INTERCONF cruises. Some of the INTERCONF 
results were published in 2014 by Da Silveira, I. P. and Pezzi, L. P.: Sea surface temperature 
anomalies driven by oceanic local forcing in the Brazil-Malvinas Confluence, Ocean Dyn., 64(3), 
347–360, doi:10.1007/s10236-014-0699-4, 2014. 

Fig. 1 -  Cruise tracks for the INTERCONF Program between 2004-2014 on top of a typical SST map for the 
month of October. AO32 and AO33 were accomplished in October 2013 and 2014, respectively, making direct 

measurements of the heat, momentum and CO2 fluxes at the study area.
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Table 1. INTERCONF and ACEx research cruses performed in the South Atlantic Ocean (AO - Antarctic 
Operation) 

Research Cruise Date Research Vessel Study Region	  

AO23 2-3/11/2004 NApOc. Ary Rongel BMC	  

AO 24 28-29/10/2005 NApOc. Ary Rongel BMC	  

AO 25 27-28/10/2006 NApOc. Ary Rongel BMC	  

AO 26 16-17/10/2007 NApOc. Ary Rongel BMC	  

AO 27 14-16/10/2008 NApOc. Ary Rongel BMC	  

BR-1 (Brazil-Africa 
Commission) 

10/10 to 
16/11/2009 

NHOc. Cruzeiro do Sul Frente Subtropical ao 
longo de 33oS entre 

Brasil e África	  

AO 28 2-4/11/2009 NApOc. Ary Rongel BMC	  

AO 29 12-16/04/2011 NApOc. Ary Rongel BMC	  

ACEx * 11-21/06/2012 NHOc. Cruzeiro do Sul Frente CB/CCB	  

AO 31 14-16/10/2012 NPo. Alm. Maximiano BMC	  

ACEx* 01-16/12/2012 NOc. Alpha Crucis Southwestern Atlantic 
Ocean between 27-

35oS, 44-55oW	  

AO32/ACEx* 13-23/10/2013 NPo. Alm. Maximiano Southern coast of 
Brazil, BMC and 
Beagle Channel	  

AO 33/ACEx* 17/10 to 
01/11/2014 

NPo. Alm. Maximiano Southern coast of 
Brazil, BMC, Beagle 

Channel and Souhern 
Ocean	  

(*) research cruises using the micro meteorological tower. 

2) SIMCOSTA - Brazilian Coastal Buoy Network

The coastal buoy network SIMCOSTA, a branch of the Brazilian Climate Network/Rede Clima 
(http://redeclima.ccst.inpe.br/), coordinated by FURG, has started its activities in October 2014 
when the first buoy was deployed in São Sebastião (SE Brazil). The continuous measurements 
include meteorological, sea-level, oceanographic and biogeochemistry parameters in 4 buoys 
located over the southern Brazilian coastal zone (Figure 2). Real-time data is available at 
http://www.simcosta.furg.br/portal/.	  
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Fig. 2 - Map of SIMCOSTA buoy network. Light yellow signs the already operational sites, white signs 
future sites, and dark yellow the sites under test at present.	  

2. International interactions and collaborations (including contributions to international
assessments such as the IPCC, links with observation communities, links with policy makers 
or socio-economics circles, etc.) 	  
Events: 

• Workshop Brazil-Germany Cooperation in Ocean Science: Research and Capacity
Building, 27-28 May 2014, Fortaleza-CE, Brazil. The workshop emphasized some already on-
going Brazilian-Germany cooperation in ocean science. Some key-topics were stressed for 
continuity and future cooperation, as for example physical-biogeochemical interaction, marine 
biogeochemistry, sea-air CO2 flux and acidification and ocean acidification. Conference website: 
oceanscience2014.dwih.com.br/index.php/en/  
Main contributions from SOLAS-BR community: 

ü Cotrim da Cunha, Leticia ; Buitenhuis, Erik T. . Assessing the role of large river plumes on 
sea-air CO2 fluxes.  

ü Knoppers, B. A. Some approaches and results in Ocean Sciences and Capacity Building 
(Brazil-Germany): What do we need and want? 

ü Campos, E. Impact of the South Atlantic on the Global Overturning Circulation and Climate 
(SAMOC) 

• TAV-PIRATA19-OceanSITES-Brazil-EU Dialogues Meeting Tropical Atlantic Variability
Meeting – Prediction and Research moored Array in the Tropical Atlantic 19 Meeting – 
OceanSITES Meeting - Brazil-European Union Dialogues in Marine Research Meeting, 3-7 
Nov. 2014, Porto de Galinhas-PE, Brazil. 80 scientists reached Porto de Galinhas during one 
week meeting and 37 papers (oral+posters) were presented. Special interest to TAV Session 5: 
Physical-Biogeochemical Interaction and to the priorities confirmed during the Brazil-EU Dialogues 
in Marine Research. Conference website: www.tav-pirata19.com 
Main contributions from SOLAS-BR community: 

ü Araujo M., Noriega C., Lefèvre N., Flores Montes M., Costa da Silva A., Medeiros C., 
Souza Santos M., 2014, Parameters of the CO2 system in seawater: spatial and seasonal 
variations in the tropical Atlantic during REVIZEE Cruises. 

ü Lefèvre N., D. Veleda, G. Caniaux and M. Araujo, 2014, Observed variability and trends of 
CO2 parameters at the PIRATA mooring at 6oS, 10oW. 

ü Ibánhez, J. S. P., Araujo, M. Lefèvre, N. 2014, Seasonal and interannual variability of sea-
air CO2 fluxes in the Tropical Atlantic affected by the Amazon River plume. 
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ü Bonou, F. K., Araujo, M. Lefèvre, N. 2014, Distribution of CO2 parameters in the Western 
Tropical Atlantic Ocean 

ü da Cunha, L. C., Fernandes, A. M., Soares, M. L. G., Filippo, A. M., Farias, C. O., 
Hamacher, C., Moser, G. A. O., Guerra, J. V., de Oliveira, E. N., de Souza, L. S., 2014, 
Long-term oceanographic observations on SE Brazilian inner shelf. 

ü Hounsou-gbo, G. A., Servain, J., Araujo, M., Bourlès, B., Veleda, D., Caniaux, G., 2014, 
Lagged relationship between Oceanic Heat Content and SST in the tropical Atlantic. 

ü Bruto, L., Lefèvre, N., Araujo, M., 2014, CARIOCABRASIL– A new network of CO2 
tracking in the Brazilian Islands. 

• Workshop on South Atlantic circulation variability and change: integrating models
and observations, 1-5 December 2014, Buenos Aires, Argentina. The workshop will bring 
together theoreticians, modelers and observationalists interested in the South Atlantic Ocean region 
and its interactions with other basins. The workshop had a strong training component intended for 
students and young researchers from South American countries. Participants had the opportunity to 
be in contact with experts from the international South Atlantic Meridional Overturning Circulation 
(SAMOC) community and other researchers that have an interest in the region and its effects on 
global circulation. The workshop conveyed state-of-the-science knowledge and understanding of the 
subject, leading participants to improvements in their research, knowledge transfer and developing 
new professional links. Organizers: A. Piola, M. Saraceno, L. Sitz, R. Farneti. Sponsors, among 
others: NOAA, IAI, US Clivar, CONICET, Universidad de Buenos Aires. 
Main contributions from SOLAS-BR community: 

ü Santini, M. F. ; Souza, R. B. ; Pezzi, L. P. ; Casagrande, F. In situ measurements of the 
air-sea interaction processes at the Brazil-Malvinas Confluence Region: a decade-long effort 
for understanding the Antarctica-South America tele-connections. In: Workshop on South 
Atlantic circulation variability and change: integrating models and observations, 2014, 
Buenos Aires, Argentina. 

• XXXIII SCAR Biennial Meetings and Open Science Conference, 23 August - 3
September 2014, Auckland New Zealand. The Scientific Committee on Antarctic Research 
(SCAR) meets every two years to conduct its administrative business at the SCAR Delegates 
Meeting. SCAR also holds, prior to the Delegates Meeting, a major Open Science Conference to 
draw attention to Antarctic issues, along with meetings of the Standing Scientific Groups that are 
designed to finalise the Science Programmes for eventual approval by the Delegates. Organisers: 
The SCAR Open Science Conference was hosted by the Royal Society of New Zealand through the 
Royal Society Expert Panel on Antarctic Sciences and sponsored by Antarctica New Zealand. 
Main contribution from SOLAS-BR community: 

ü Souza, R. B. ; Santini, M. F. Preliminary results from the first in situ measurements of the 
ocean-atmosphere interaction and land-atmosphere CO2 fluxes in Deception Island. In: 
XXXIII SCAR Biennial Meetings and Open Science Conference, 2014, Auckland, New 
Zealand. 

ü Souza, R. B. ; Pezzi, L. P. ; Casagrande, F. ; Santini, M. F. A decade of efforts on 
measuring the air-sea interaction processes at the Brazil-Malvinas confluence region: why 
the region is a key region for understanding the Antarctica-South America tele-connections?. 
In: XXXIII SCAR Biennial Meetings and Open Science Conference, 2014, Auckland, New 
Zealand. 

• A. R. Perretti participated to Southern Hemisphere Climate and Adaptation Partnership
workshop. Piracicaba, Brazil, 19-20 May 2014. This event was the first one where researchers from 
Southern Hemisphere could discuss the Climate Change and Adaptation concerns of each country 
considering the scientific and social aspects. A. R. Peretti was responsible to present the key 
scientific concerns of Brazil. The symposium was convened by Rod Keenan, University of 
Melbourne (Australia). Over 20 scientists from Brazil, Chile, Australia and United States attended the 
workshop, and several collaborations are under development after this workshop.       
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3. Activities/main accomplishments (research projects, cruises, special events, workshops,
remote sensing used, model and data intercomparisons etc.) 

*Research projects (Approved projects in 2014 and ongoing projects):

1) The ongoing research programme INCT AmbTropic (National Institute on Science & Technology
in Tropical Marine Environments, www.inctambtropic.org/), funded by federal agency CNPq, and 
executed by a consortium of 20 institutions involving circa 200 researchers, has 2 research 
themes directly related to SOLAS, CLIVAR and PIRATA activities: 

• WG 3.1 – Ocean-Atmosphere Interaction, Climatic Variability and Predictability in the
North-north-east of Brazil and in the Tropical Atlantic: Processes derived from the ocean-
atmosphere interaction are partially responsible for the climate variability at different spatial and 
temporal scales. For instance, the monsoon system in South America (especially characterized by 
the rainy season in the basin of the Amazon river during the southern summer and by the presence 
of the South Atlantic Convergence Zone (SACZ)), and the distribution of rainfalls in the North of 
Brazil (NB) and North-east of Brazil (NEB) are modulated by intra-seasonal to inter-decennial 
variability of sea surface temperature in the Pacific and Atlantic. The variability of precipitation, 
evaporation and inflow of fresh water from rivers is directly associated with the variability of surface 
salinity, and therefore it is an indicator of the intensity of the hydrological cycle over oceanic regions. 
WG PIs:Marcus Silva (UFPE) & Doris Veleda (UFPE). 

• WG 3.2 – Biogeochemical Cycles, CO2 Fluxes and Acidification of the Tropical
Atlantic Ocean: Although the tropical Atlantic is known as a source of CO2 to the atmosphere, very 
little is known about the spatial and seasonal-interannual variability in the CO2 flux along the air-sea 
interface in this oceanic region, while much less is known about its long-term progress in times of 
increased atmospheric CO2. However, if the tropical Atlantic operates globally as a source of CO2 to 
the atmosphere, specific and important regions have been characterized as CO2 capturing areas, 
such as the oceanic areas located near the discharges of large rivers such as the Amazon. This WG 
main objective is to study the oceanographic processes controlling the variability of biogeochemical 
properties of the tropical Atlantic Ocean. The intent of this proposal is to increment the capability to 
predict the responses of the tropical Atlantic to the increasing human activities, particularly those 
associated with capture and cycling of atmospheric CO2 and potential ocean acidification. WG PIs: 
Moacyr Araujo (UFPE) & Nathalie Lefèvre (IRD, France). 

2) The ongoing project EstARte-Sul (R. Kerr - FURG) has recently had an additional funding
granted by CNPq (Call Universal 2014). This grant will allow the repetition of the EstARte-Sul track 
over the S-SE Brazilian shelf break and slope, as already done in 2014 (please see a full description 
below at the Research Cruises section). 

3) ACEx - Atlantic Ocean Carbon Experiment: An observacional and numerical study of the
heat, momentum and CO2 fluxes at the ocean-atmosphere interface in the South Atlantic. The 
project conducted some research cruises beginning in 2012 at the coastal region off the southern 
part of Brazil (Figure 3). Multidisciplinary studies investigated the importance of the spatial and 
temporal variability of the water masses and the superficial chlorophyll concentration on the fluxes. 
The processes related to the stability of the marine atmospheric boundary layer were also 
investigated with respect to the sea surface temperature (SST) patterns of the study region as well 
as to the atmospheric synoptic cycles. Fluxes directly measured at the sea using and micro 
meteorological tower  and the Eddy Covariance Technique were compared to those estimated 
through well known parameterization techniques (bulk formulas) showing a bias of up to 50 W.m-2 
(bulk formulas superestimating) especially on sensible heat measurements. The experiment of 2012 
showed that higher heat fluxes were associated to higher SST as expected. CO2 fluxes, however, 
were not directly related to surface chlorophyll concentrations suggesting that other processes may 
modulate the CO2 fluxes at the study area.	  
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Fig. 3 - CO2  (left), latent heat (center) and sensible heat (right) fluxes measured off the southern coast of Brazil 
using a micro-meteorological tower during an ACEx research cruise in June 2012. Isolines represent the mean 
SST pattern for the whole period of the cruise between 11 and 21 June 2012). 

* Research cruises:

• Camadas Finas IV (Tropical Atlantic islands: Saint Peter and Saint Paul Archipelago,
Fernando de Noronha Archipelago, and Rocas Atoll)

R/V: NHo. Cruzeiro do Sul (H38), Brazilian Navy 
Period:07-15 July 2014; 28 Aug -01 Sept. 2014 (2 legs) 
Measurements/samplings: u-ADCP, vertical CTD+Rosette profiles; N, P, Si series; DO; Chl a; Phyto; 
Zoo; Necton; Neuston; DIC; Talk; pH. 

Fig. 4. Track of the Camadas Finas IV cruise. Tropical Atlantic islands: (a) Saint Peter and Saint 
Paul Archipelago (0°56’N-29°22’W), Fernando de Noronha Archipelago (3°50'S-32°25'W), and 

Rocas Atoll (5º30'S-31º00'W). 

• Camadas Finas V (Amazon river plume)
R/V: NHo. Cruzeiro do Sul (H38), Brazilian Navy 
Period: 17 Sept. – 01 Oct. 2014, Higher river discharge season (01 leg, Fig. 3) 
Measurements/samplings: u-ADCP, vertical CTD+Rosette profiles; u-CO2 (underway) measurements 
along cruise track with the French CO2 system; N, P, Si series; DO; Chl a; Phyto; Zoo; Necton; 
Neuston; seawater samples were taken for analyses of inorganic carbon and alkalinity at LOCEAN in 
Paris; pH; Optical/spectral properties of the river plume. 
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Fig. 5. Track of the Camadas Finas V (Amazon river plume) cruise. 

• PIRATA-BR 2014 (Prediction and Research moored Array in the Tropical Atlantic)
R/V: NOc. Antares (H40), Brazilian Navy  
Period: 10 July – 2 Sept. 2014 (4 legs, Fig. 6) 
Measurements/samplings: u-ADCP, u-CTD, 31 XBT profiles along cruise track, 27 radiosondes 
launched along cruise track (once day,12h00Z); u-CO2 (underway) measurements along transect 
38°W using an equipment constructed at UFPE in collaboration with IRD LOCEAN; replacement of 
the CARbon Interface Ocean Atmosphere (CARIOCA) sensor at the ATLAS buoy 8°N38°W. 
seawater samples were taken for analyses of inorganic carbon and alkalinity at LOCEAN in Paris. 

Fig. 6. Track of the PIRATA-BR 2014 cruise. 

• EstARte-Sul - 2014 (Biogeochemistry, Acidification and Anthropogenic Carbon at the
SW Atlantic shelf break)" 
R/V: NHOc Cruzeiro do Sul (H38), Brazilian Navy 
Period: 22 to 30 October 2014 (Figure 7) 
Chief Scientist: Rodrigo Kerr, with a team of 15 FURG and UERJ researchers. 
Measurements/samplings: u-ADCP, vertical CTD+Rosette profiles at 27 stations; underway pCO2 
measurements along cruise track with the General Oceanics "ferry box" system, dissolved oxygen, 
pH, total alkalinity, DIC, DOC, POC/PN, nutrients, pigments, biological samples for flux citometry, 
δ13C and δ15N (suspended matter), cetacean survey (sight). 
Goals:  
i) Model carbon fluxes at the ocean-atmosphere interface along the SSE Brazilian shelf break;
ii) Improve current knowledge on physical and biogeochemical processes controlling the carbon
fluxes in the region; 
iii) Quantify and characterize the distribution of anthropogenic carbon (Cant) in the region (new topic);
iv) Investigate the role of the biological CO2 pump in the area (identifying the main plankton groups)
and the role of physical processes (e.g. eddies, fronts, vertical mixing, turbulence) in the Cant 
distribution. The cruise sailed through an extended Trichodesmium sp. bloom off Santa Catarina 

16



	  

state, Figure 8); 
v) Monitor CO2 system parameters in the region in order to understand ocean acidification effects;
vi) Capacity building for marine carbon fluxes, and ocean acidification in Brazil.

Fig. 7 - Track of the EstARte-SUL - 2014 cruise 

Fig. 8 - Trichodesmium sp. bloom off Santa Catarina (latitude 27-28°S, longitude 47°W) during the EstARte-
Sul cruise 2014	  

• L. C. da Cunha, C. Farias, C. Hamacher, H. Soares, A. Filippo, M. Araújo, and R. Keim
(Faculty of Oceanography at UERJ) have finished a 2-year seasonal sampling period for 
determining CO2 system parameters, nutrients and particulate organic matter fluxes at a fixed 
station in the Joatinga Channel, an urban estuary in Rio de Janeiro city, Brazil (Fig. 9). 

Fig. 9 - Panorama of the Joatinga Channel, connecting the Jacarepaguá lagoons to the Atlantic 
Ocean at Rio de Janeiro. 
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4. Human dimensions (outreach, capacity building, public engagement etc.)
• C. K. Tchamabi (PhD student – UFPE) participated to the German cruise M106 between 19

Apr. to 26 May 2014, from Mindelo (Cape Verde) to Fortaleza (Brazil) aboard RV Meteor (chief 
Scientist: Prof. Dr. Peter Brandt, GEOMAR, Germany). During the cruise underway fCO2, N2O and 
DMS measurements were made, together with nutrient analysis. Direct measurements of CO2 flux 
using the eddy covariance technique led by Tobias Steinhoff from GEOMAR (Germany) were also 
performed: Eddy covariance air-sea fluxes were determined by measuring the vertical wind 
fluctuations simultaneously with the fluctuations in the concentration of the CO2. The flux is the 
covariance of the two quantities. Since these measurements are made on a moving platform, the 
winds were corrected for the platform motion before correlating. Winds were measured using 
Campbell CSAT 3 sonic anemometers and the ship motion was measured using a Systron Donner 
MotionPak II. These devices were rigidly mounted directly on the mast, ideally 10 m above the sea 
surface. The CO2 flux measurements were made with a LICOR 7500. 

• F.K. Bonou and B. R. Pinheiro (PhD students, UFPE) participated to the Brazilian cruise
Camadas Finas IV 2014 between 20-28 July 2014, from Natal (Brazil) to Rio de Janeiro (Brazil) 
aboard NHo 38 Cruzeiro do Sul  .	  The main objective of this project is to characterize and quantify 
the planktonic communities associated with the ocean-atmosphere interface (neuston) and 
thermocline (deep peak) in the Tropical Atlantic Ocean off the NE Brazilian coast. F. K. Bonou also 
gave a presentation focusing on the main results of his research project during the international 
workshop Tropical Atlantic Variability/PIRATA-19 OceanSITES. 

• B. R. Pinheiro and B. Januário presented their research on the carbonate system variation
at Rocas Atoll during the Congresso Brasileiro de Oceanografia (National Oceanography 
Conference – CBO2014). 

• MSc. Dissertation: Priscila Cavalheiro Farias. “Fluxos de calor e dióxido de carbono entre
o oceano e a atmosfera na região costeira e oceânica ao sul do Brasil (Heat and carbon dioxide
fluxes betwen the ocean and the atmosphere at the coastal and oceanic region off southern Brazil)”. 
2014. MSc in Meteorology - Universidade Federal de Santa Maria (UFSM). Advisor: Ronald Buss 
de Souza; Co-Advisor: Luciano Ponzi Pezzi. 

• PhD Thesis: Isabel Porto da Silveira. “O papel do conteúdo de calor oceânico na
manutenção de anomalas de temperatura da superfície do mar no Atlântico Sul (The role of the 
oceanic heat content on the maintenance of the sea surface temperature anomalies in the South 
Atlantic)”. 2014. PhD Thesis in Meteorology - Instituto Nacional de Pesquisas Espaciais (INPE). 
Advisor: Luciano Ponzi Pezzi; Co-Advisor: Ronald Buss de Souza. 

5. Top 10 publications in 2014 (Reports, ACCEPTED articles, models, datasets, products,
website etc.) 
Articles: 

1. Araujo, M., Noriega, C. and Lefèvre, N.: Nutrients and carbon fluxes in the estuaries of major
rivers flowing into the tropical Atlantic, Front. Mar. Sci., 1, doi:10.3389/fmars.2014.00010, 2014. 

2. Campos, E. J. D., Barreira, L. and Neto, F. V.: Pilot Deployment of a Brazilian Deep-Ocean
Buoy Brazil, U.S. Scientists Collaborate in Testing Ocean Monitoring Platform, Sea Technol., 55, 10–
12 [online] Available from: <Go to ISI>://WOS:000335094300002, 2014. 

3. Dotto, T. S., Kerr, R., Mata, M. M., Azaneu, M., Wainer, I., Fahrbach, E. and Rohardt, G.:
Assessment of the structure and variability of Weddell Sea water masses in distinct ocean reanalysis 
products, Ocean Sci., 10(3), 523–546, doi:10.5194/os-10-523-2014, 2014. 

4. Eça, G. F., Lopes, J. B. de B. S., Souza, M. F. L. de and Belém, A. L.: Dissolved inorganic
nutrients and chlorophyll on the narrow continental shelf of Eastern Brazil, Brazilian J. Oceanogr., 
62(1), 11–21, doi:10.1590/s1679-87592014051306201, 2014. 

5. Kerr, R., Cotrim da Cunha, L. and Gonçalves Ito, R.: 2nd Report of the Brazilian Ocean
Acidification Research Group. [online] Available from: 
http://joomla.furg.br/broa/images/doc/II_relatorio_Broa_final.pdf, 2014. 
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6. Niencheski, L. F., Windom, H. L. and Moore, W. S.: Controls on water column chemistry of
the southern Brazilian continental shelf, Cont. Shelf Res., 88, 126–139, 
doi:10.1016/j.csr.2014.07.007, 2014. 

7. Noriega, C. and Araujo, M.: Carbon dioxide emissions from estuaries of northern and
northeastern Brazil., Sci. Rep., 4, 6164, doi:10.1038/srep06164, 2014. 

8. Noriega, C., Araujo, M., Lefèvre, N., Montes, M. F., Gaspar, F. and Veleda, D.: Spatial and
temporal variability of CO2 fluxes in tropical estuarine systems near areas of high population density 
in Brazil, Reg. Environ. Chang., 1–12, doi:10.1007/s10113-014-0671-3, 2014. 

9. Palóczy, A., da Silveira, I. C. A., Castro, B. M. and Calado, L.: Coastal upwelling off Cape
São Tomé (22°S, Brazil): The supporting role of deep ocean processes, Cont. Shelf Res., 89(0), 38–
50, doi:10.1016/j.csr.2013.09.005, 2014. 

10. Da Silveira, I. P. and Pezzi, L. P.: Sea surface temperature anomalies driven by oceanic
local forcing in the Brazil-Malvinas Confluence, Ocean Dyn., 64(3), 347–360, doi:10.1007/s10236-
014-0699-4, 2014.  

Accepted articles: 

Farias, P. C. ; Souza, R. B. ; Pezzi, L. P. ; Dias, F. G. ; Rossato, F. ; Alves, R. C. M. Análise do 
acoplamento oceano-atmosfera em escala sinótica ao longo de 33 S nos dias 19 e 20 de junho de 
2012. Ciência e Natura, 2014. 

6. Goals, priorities and plans for future activities/events
• R. Kerr (FURG), I. Orselli (FURG), L. C. da Cunha (UERJ), R. Keim (UERJ) and

colleagues are participating to the first NAUTILUS (New Technologies for investigating Antarctic 
Bottom Water at the Weddel Sea and Antarctic Peninsula) cruise on board polar R/V Almte. 
Maximiano (H44 - Brazil) in February 2015.  

• L. C. da Cunha submitted (30 Dec 2014) a joint proposal for a Brazil (UERJ)-Germany
(GEOMAR - Dr. Tobias Steinhoff) cooperation to the FAPERJ/DFG Call E_39/2014 focusing on 
establishing best practices for measuring CO2 system parameters over Brazilian shelf waters. The 
project foresees establishing in the future underway autonomous pCO2 measurements through VOS 
(voluntary observation ships). 

• R. Kerr, L. C. da Cunha, R. B. Souza, G. Moser (UERJ) and M. Proietti (FURG) submitted
a proposal for 10 days of shiptime to the Brazilian Ministry of Science, Technology, and Innovation 
to repeat the EstARte-Sul line (SW Atlantic - please see section 1. Scientific Highlights) in June/July 
2015 (winter). 

• R. Kerr, L. C. da Cunha, R. Kikuchi (UFBA) and M. Graco (IMARPE - Peru) are chairing,
in March, 2015, the "Joint Brazilian Ocean Acidification Research and Surface Ocean-Lower 
Atmosphere Study (SOLAS) Workshop: biogeochemical-physical interactions and feedbacks 
between the ocean and atmosphere" during the "Third International Symposium on the Effects of 
Climate Change on the World’s Oceans - PICES".  

• Under the scope of the INCT-AmbTropic (M. Araújo and other PIs - UFPE) programme: To
reduce the gap on the information on spatial-temporal variability of CO2 flux in the tropical south 
Atlantic, three CARbon Interface Ocean Atmosphere (CARIOCA) measurement systems will be 
installed in strategically chosen locations: (a) Saint Peter and Saint Paul Archipelago (0°56’N-
29°22’W), Fernando de Noronha Archipelago (3°50'S-32°25'W), and Rocas Atoll (5º30'S-31º00'W) 
(see Fig. 3). CARIOCA sensors have been already purchased and should be moored around the 
islands during the first half of 2015. 

• Fernando de Noronha Experimental Observatory - FNEO: A new proposal will be
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submitted to Brazilian Agency CNPq in order to start a scientific cooperation (Brazil-Cape Verde-
Germany-France, led by UFPE) that aims to install a meteo-ocenographic observatory at the 
Fernando de Noronha Archipelago (tropical western Atlantic). The idea is to have in the western 
tropical Atlantic boundary a similar structure and sampling protocol used in the Cape Verde Oceanic 
Observatory - Cape Verde Atmospheric Observatory (CVOO-CVAO, cvoo.geomar.de). 

• I. Orselli (FURG) is participating to the INCT-MAR-COI (http://inct.cnpq.br/web/inct-mar-coi)
cruise on board R/V Atlântico Sul (FURG - Brazil) from 15th to 23th January 2015, as part of the 
ESTARTE-SUL project goals. Seawater samples for total alkalinity, pH, and pCO2 measurements 
will be performed in the Brazilian southern shelf waters from Rio Grande (RS) to Santa Marta Cape 
(SC). 

• B. R. Pinheiro (UFPE) submitted a proposal to the Earlier Career Scientist Grant from
Ocean Classrooms. The project is an International collaboration to improve the understanding of the 
impacts of ocean acidification and warming on coral reef organisms, will be located at the University 
of Miami and supervised by Dr. Chris Langdon and collaboration of Dr. Rebecca Albright. 

• B.R. Pinheiro (UFPE), A. R. Peretti (USP), I. Orselli (FURG), and C. Ortulan (USP), all
young scientists, will participate in the Joint SOLAS/First Brazilian Ocean Acidification (BrOA) 
Research Workshop at the Third International Symposium on the Effects of Climate Change on the 
World’s Oceans, Santos, March 2015, giving oral presentations about their research topics.	  

7. Other comments

• The PIs of the above mentioned INCT AmbTropic programme are planning to submit SOLAS
IPO a request for endorsement in 2015.	  
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Annual	  Report	  for	  the	  year	  2014:	  

SOLAS CANADA 
Compiled by: M Levasseur & R Christensen (NETCARE)
Reporting Period is January 2014 – December 2014 

1. Scientific highlights

1. Ice nucleating particles in the sea surface microlayer (Under review)
T.W. Wilson, L.A. Ladino, P.A. Alpert, M.N. Breckels, I.M. Brooks, J.A. Huffman, C.Judd, W.P. 
Kilthau, R.H. Mason, G. McFiggans, L.A Miller, J. Najera, E. Polishchuk,S. Rae, C.L. Schiller, M. Si, 
T.F. Whale, J.P.S. Wong, O. Wurl, J.D. YakobiHancock, J.P.D. Abbatt, J.Y. Aller, A.K. Bertram, 
D.A. Knopf, and B.J. Murray 

The formation of ice in clouds is facilitated by the presence of ice nucleating aerosol particles 
(Hoose and Mohler, 2012). Despite sea spray aerosol being one of the dominant sources of 
atmospheric particles, there is a paucity of data concerning marine sources of ice nucleating 
particles (Burrows et al. 2013). Although evidence suggests some marine aerosol particles are ice 
active, the source of the particles remains unclear (Bigg 1973, 1996 and Knopf et al. 2011). The 
formation of ice crystals changes the cloud, altering the way it reflects light and how long it can 
exist. Only about 1 in a million atmospheric particles are able to trigger the formation of ice crystals 
in clouds. However, our poor understanding of what these particles are and where they come from 
limits our ability to model clouds and their impact on weather and climate. 
With the aim to improving our understanding of the ice nucleating properties of marine aerosol, we 
collected sea surface microlayer (SML) and subsurface waters (SSW) in the Pacific, the Arctic and 
the Atlantic oceans. Our study reveals for the first time a source of atmospheric ice nucleating 
particles associated with oceanic organic material sampled in a range of marine environments. We 
found that material in the sea surface microlayer, which is enriched in surface active organic 
material representative of that found in sub-micron sea-spray aerosol (e.g., Cunliffe et al. 2013), 
nucleates ice under conditions pertinent to both low to mid-altitude mixed-phase and high-altitude 
ice clouds (See Figure 1). The ice nucleating particles are most likely biological and we propose 
that this material is a candidate for the observed ice nucleating ability of the microlayer samples 
and show that laboratory produced exudate from a ubiquitous marine diatom nucleates ice when 
separated from diatom cells.  

Our results represent the first quantification of the concentration of ice nucleating particles in 
organic material of the type emitted into the atmosphere by the oceans. This information will pave 
the way for better representations of the flux of ice nucleating particles from the ocean to the 
atmosphere; a process that has been identified recently as being an important ‘known unknown’. 
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Figure 1 Immersion and deposition mode ice nucleation by particles in the sea surface 
microlayer (SML). a) Fraction frozen curves for immersion mode 1 µl Arctic and Atlantic SML and 
sub-surface water (SSW). b) Example deposition mode activation curves (with background counts 

subtracted) for sea salt (SS), NaCl, BC coast SML and SSW samples at -40°C. c) Deposition mode 
ice nucleation onsets RHice for Pacific and BC coast SML, SSW, SS and NaCl aerosol particles. For 

comparison onsets for Arizona test dust (ATD) and K-feldspar (orthoclase) are shown (Yakobi-
Hancock et al. 2013). The solid line represents the water saturation line, and the dashed blue line is 

the theoretical homogeneous freezing threshold (Koop et al. 2000). 

Figure 2. Picture showing the sampling trailers location and their surroundings. 

References 
Bigg, E. K. Ice Nucleus Concentrations in Remote Areas. J. Atmos. Sci. 30, 1153–1157 (1973). 
Bigg, E. K. Ice forming nuclei in the high Arctic. Tellus B 48, 223–233 (1996). 
Burrows, S. M., Hoose, C., Pöschl, U. & Lawrence, M. G. Ice nuclei in marine air: biogenic particles 
or dust? Atmos. Chem. Phys. 13, 245–267 (2013) 
Cunliffe, M. et al. Sea surface microlayers: A unified physicochemical and biological perspective of 
the air–ocean interface. Prog. Oceanogr. 109, 104–116 (2013). 
Hoose, C. & Möhler, O. Heterogeneous ice nucleation on atmospheric aerosols: a review of results 
from laboratory experiments. Atmos. Chem. Phys. 12, 9817–9854 (2012). 
Knopf, D. A., Alpert, P. A., Wang, B. & Aller, J. Y. Stimulation of ice nucleation by marine diatoms. 
Nat. Geosci. 4, 88–90 (2011). 
Koop, T., Luo, B., Tsias, A., and Peter, T.: Water activity as the determinant for homogeneous ice 
nucleation in aqueous solutions, Nature, 406, 611–614, (2000). 
Yakobi-Hancock, J. D., Ladino, L. A. & Abbatt, J. P. D. Feldspar Minerals as Efficient Deposition 
Ice Nuclei. Atmos. Chem. Phys. 13, 11175–11185 (2013). 

2. Methods developments (submitted)
P. Tortell’s laboratory 

We have developed two new methods for automated trace gas analysis in seawater.  The first 
system is designed for continuous automated sequential analysis of DMS, DMSP and DMSO in 
seawater samples (Asher et al., submitted) and the second is for efficient batch processing of CH4 
and N2O samples with high accuracy and precision (Capelle et al., submitted).  These methods will 
enable significantly greater numbers of samples to be processed, increasing our understanding of 
the distribution and cycling of several key climate-active gases.   

References 
E.C. Asher, J.W.H. Dacey, T. Jarnikova and P.D. Tortell.  An automated ship-board method for 
sequential analysis of DMS, DMSP and DMSO in oceanic waters.  Submitted to: Limnology and 
Oceanography Methods. ms# LOM-14-11-0111 
D.W. Capelle, J.W.H. Dacey, and P.D. Tortell A high precision method for automated analysis of 
dissolved CH4 and N2O concentrations in natural waters.  Submitted to: Limonology and 
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Oceanography Methods. ms# LOM-14-11-0112 
 

3. Atmospheric concentrations of DMS during the NETCARE 2014 POLAR6 campaign (work 
in progress) 

Ann-Lise Norman and Roya Ghahremaninezhad (University of Calgary) 

Atmospheric DMS samples were collected in July 2014 in the Canadian Archipelago from different 
altitudes, from 200 to 9500 feet (~60 to 2900 m), aboard the POLAR6 aircraft expedition to 
determine variations in the DMS concentration and compare to shipboard DMS measurements and 
its effects on aerosol size fractions. The result shows high DMS concentrations near surface and 
an exponential decrease with altitude and as expected, the highest DMS concentrations are from 
open waters and ice edges. 

 

 

	  
2. International interactions and collaborations (including contributions to international 
assessments such as the IPCC, links with observation communities, links with policy 
makers or socio-economics circles, etc.)   
	  
1. NETCARE and AWI collaboration 

The already-strong collaborations between NETCARE researchers with foreign researchers have 
been reinforced and expanded upon during the last year. The 2014 Arctic summer campaign, and 
that planned for 2015, are highly collaborative between Canadian academics, government 
scientists and researchers from the Alfred Wegener Institute (AWI, lead collaborator: Dr. Andreas 
Herber). Through financial contributions from AWI, the summertime 2014 campaign using AWI 
Polar6 was expanded to 90 hours and the springtime 2015 campaign to 105 hours.  In addition, in 
2015, the POLAR6 will be accompanied by a second plane, the POLAR5, which will provide 
aerosol lidar measurements along similar flight tracks to the POLAR6. This is an extensive financial 
contribution to the NETCARE science plans from AWI, indicating their committed collaboration. In 
particular, the 2015 campaign will be a joint NETCARE-PAMARCMIP (Polar	  Airborne	  
Measurements	  and	  Arctic	  Regional	  Climate	  Model	  Simulation	  Project) campaign, with shared 
resources and more extensive measurements than described in the NETCARE proposal. 

2. New SCOR working group 

Philippe Tortell (University of British Columbia) was a founding member of SCOR working group 
143: Dissolved N2O and CH4 Measurements: Working Towards a Global Network of Ocean Time 
Series Measurements of N2O and CH4. This group met for the first time at the Ocean Sciences 
meeting in Honolulu (Feb. 2014).  It includes researchers from N. America, S. America, Europe and 
Asia. 
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3. Activities/main accomplishments (research projects, cruises, special events, workshops, 
remote sensing used, model and data intercomparisons etc.)  

	  
Activities conducted within the NETCARE program 

1. Understanding the climatic role of carbonaceous aerosol (including black carbon (BC)) in 
remote regions 

We conducted a large-scale aircraft campaign (NETCARE-POLAR-summer) during the summer of 
2014 at a scale (90 flights hours total including ferry flights) larger than in the original proposal (60 
hours total).  During the campaign we characterized for the first time the vertical distributions of 
summertime organic and black carbon aerosol loadings in the high Arctic. We are analyzing these 
data to assess the extent to which long-range transport affected the aerosol loadings versus the 
regional formation of organic aerosol, probably via processing of marine emissions. Although the 
atmosphere was not highly impacted by long-range transport during some of the campaign, there 
were times when clear biomass burning signatures were present. As well, we had the opportunity 
to study ship emissions from the CGCS Amundsen in an Arctic environment on three flights during 
which BC and OC were measured in the ship plume. Data analysis from the POLAR campaign has 
commenced, with characterization of the optical properties in Arctic aerosol in the spring season of 
2012 and potential sources of BC. In addition, BC measurements at Whistler in Western Canada 
and their analysis are proceeding, providing a long term data set that is being used to assess 
different BC sources, such as biomass burning, to that location.  

 

The Canadian research ice breaker Amundsen and the AWI research plane POLAR6 in the High 
Canadian Arctic during the 2014 NETCARE campaign. (Photo: Maurice Levasseur) 

 2. Understanding the formation and impacts of ice clouds in remote regions 

New measurements of ice nuclei number (IN) were conducted at the Ucluelet marine boundary 
layer site in 2013 during a large-scale field campaign. The analysis of those measurements is now 
mature, with one paper submitted and another in preparation.  The first illustrates for the first time 
that efficient ice nuclei are located in the marine surface microlayer (see Highlights section above).  
These particles are likely biological in nature. The second illustrates that large (supermicron-sized) 
particles are efficient ice nuclei.  In this past year, new measurements of immersion ice nuclei were 
initiated at Whistler, Alert and on board both the POLAR6 and the Amundsen.  

3. Understanding the impact of ocean-atmosphere interactions on Arctic aerosol and 
climate 

As the Arctic sea ice melts and is replaced by open ocean, the impacts of natural (i.e., oceanic) 
emissions on polar atmospheric aerosol are also potentially changing.  As well, the emissions from 
melt ponds forming on the sea ice surface may affect future climate.  A major initiative within 
NETCARE is to couple teams in oceanic chemistry/biology and atmospheric science to study the 
connections between the ocean and atmosphere. New oceanic and atmospheric measurements 
from ice breaker cruises will be used to further develop a coupled ocean-atmosphere-sea ice 
biogeochemical model 

The NETCARE-Amundsen-2014 summer cruise directly addressed the source of DMS, the nature 
of the microlayer, and the prevalence of particle nucleation and growth events in the Arctic.   In 
addition to HQP in the groups of NETCARE scientists who are part of ArcticNet, four berths on the 
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ship were funded by NETCARE for atmospheric measurements. Extensive measurements of ocean 
biology and physics, nutrients, dissolved DMS etc were measured, alongside cloudwater and 
precipitation samples, atmospheric DMS, oxygenated VOCs, ammonia, sulfur dioxide, and particle 
size distributions.  These data are currently being analyzed.  As well, for the first time, DMS in and 
above melt ponds was analyzed at four different locations close to Lancaster Sound.  

 

Measuring DMS concentrations/emissions from melt ponds during the 2014 NETCARE campaign. 
(Photo: Maurice Levasseur) 

In addition to the measurements on board the Amundsen, specific measurements from the 
POLAR6 to assess the vertical profile of DMS in the Arctic and the degree of particle nucleation 
and growth above the ocean were performed.  Open ocean and near ice edge were regions with 
high atmospheric DMS concentration that decreased exponentially with altitude.  Small particles 
(between 4 and 20 nm) were frequently observed in the inversion layer (1000 feet and below), often 
approaching 1000 particles per cc, over both the open water and ice covered regions. Under 
specific instances it was clear that these small particles had grown into sizes which would make 
them atmospheric CCN.  Analysis is underway to determine how the underlying terrain (i.e. ice 
versus meltwater versus open water) affected the new particle formation events.  

A two-day spring-time study of sea-surface microlayer geochemistry in Saanich Inlet in late March 
also investigated the relationship between microlayer composition and potential aerosol emissions 
(via both DMS and ice nucleation activity).  Measurments of DMS, surfactants, transparent 
exopolymers, organic carbon and nitrogen, IN activity, and microbial community composition are 
currently being compiled, compared, and synthesized. 

4. Implications of Measurements on Simulations of Atmospheric Processes and Climate 

This activity integrates the new measurements into our understanding of climate processes.  This is 
being done by comparing the measurements to model predictions, which will lead to improved 
understanding of how to represent key aerosol-climate processes within the models and, ultimately, 
to improved climate predictions. The data analysis and modeling groups have begun a broad range 
of activities designed to develop, evaluate, and improve simulations of Arctic aerosol.  This effort 
includes general circulation models (University of Victoria, University of Waterloo), chemical 
transport models (Dalhousie University, UQAM), an ocean biochemistry model (University of 
Victoria), and assessment of remote sensing algorithms (University of Sherbrooke and Dalhousie 
University) to provide additional observational constraints to the simulations.   

5. Annual Workshop 

The annual workshop was held November 3-4, 2014 in Toronto, at which we had 65 participants 
attending, i.e. about 10 more people than in Year 1.  Results from the field campaigns and initial 
modeling efforts were presented and breakout sessions were held for each activity to assess plans 
and progress. These presentations will be posted on our website.  

 

 

 

25



	  

4. Human dimensions (outreach, capacity building, public engagement etc.)  
 
1. Growth and Development of the Research Team 

 A new faculty member joined NETCARE as a co-investigator: Prof. Rachel Chang, a Tier II CRC at 
Dalhousie University.  Dr. Chang is an expert in both marine and Arctic aerosol measurements, and 
will work on a project related to the hyroscopicity of aerosol formed from the sea surface 
microlayer.   

The number of NETCARE collaborators has grown considerably since the proposal was written, 
with the new participants listed below.  Note that the many key Canadian government and 
international collaborators who were part of the project from its outset are still closely involved in 
the project. New collaborators: 

1. Prof. Alex Huffman at the University of Denver.  Prof. Huffman participated in NETCARE-
UCLUELET by measuring the presence of biological particles using on-line fluorescence 
techniques.   

2. Dr. Johannes Schneider at the Max Planck Institute for Chemistry, Mainz.  Dr. Schneider’s 
group operated the ALABAMA single particle mass spectrometer during the summertime 
campaign NETCARE-POLAR.  

3. Prof. Peter Hoor, University of Mainz.  Dr. Hoor’s group measured CO, H2O and CO2 
during summertime NETCARE-POLAR.  Currently, there is no group in Canada measuring 
CO with a fast time response instrument. 

4. Dr. Oliver Wurl, Carl von Ossietzky University Oldenburg, participated in NETCARE-
UCLUELET by collecting and analyzing sea-surface microlayer samples for a variety of 
chemical and biological parameters. He is also providing analyses of transparent 
expolymers in microlayer samples from Saanich Inlet and the Amundsen 2014 expedition. 

5. Drs. Kathy Law and Jennie Thomas, from LATMOS in France, collaborated with the 
summertime NETCARE-POLAR measurements, providing forecasting for the location of 
the Amundsen ship plume.  

6. Dr. John Liggio, Environment Canada, participated in the Amundsen cruise deploying an 
on-line capability for gas phase measurements. 
 

2. Highly Qualified Personnel Training 

Currently, the NETCARE program has 22 graduate students, 3 postdoctoral fellows (two full-time 
and one ¾ time), and 3 part-time research associates. 

3. Activities in support of scientific outreach, public outreach, and knowledge transfer to the 
government 

C.Fletcher, Talk on “Short-lived climate forcers”, Faculty of Environment Research seminar, 
University of Waterloo, Feb 2014.   
E. Girard, Short course on climate at the Canadian Space Agency in February 2014 (1 week 
course): Emphasis was on the Northern climate with considerable discussion about NETCARE. 
L. Ladino, E. Mungall, G. Wentworth, M. Willis, Booth and science demonstrations to the public 
about NETCARE activities during Science Rendezvous (public science fair) in Toronto, spring 
2014.  
E. Mungall, G. Wentworth (UofT) presented an outreach talk about Arctic Science at the Toronto 
Public Library lecture series sponsored by the TD Friends of the Environment program (October 
2014).  
NETCARE blog of field campaign activities in 2014 (http://www.netcare-project.ca/netcare-
activities-blog/), accessed over 50 times a day during the field campaign. 
N. Steiner: Parametrisation development within GOTM/FABM feeds back into the GOTM/FABM 
user group which will be accessible to the public 
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K. von Salzen: Model data sets from simulations with CanAM4.2 were provided to the Arctic 
Monitoring and Assessment Programme (AMAP), Expert Group on Black Carbon and Ozone, for 
an assessment of impacts of black carbon on Arctic climate (Quinn et al., report in preparation). 
Two press articles were written about the field activities:  1. “Scientists studying tiny cloud-forming 
particles in Nunavut air”, Nunatsiaq News, Lisa Gregoire, July 2014, and 2.  “Exploring how 
changes to Arctic air will change climate”, U. of Toronto News, Elaine Smith, July 2014.  
Co-convenor (J. Abbatt) of Arctic Atmospheric Change session at the Arctic Change conference in 
Ottawa, December 2014.  
 

5. Top 10 publications in 2014 (Reports, ACCEPTED articles, models, datasets, products, 
website etc.)  
Publications in the peer reviewed literature 

Croft, B., Pierce, J. R., and Martin, R. V., Interpreting Aerosol Lifetimes Using the GEOS-Chem 
Model and Constraints from Radionuclide Measurements, Atmos. Chem. Phys., 14, 4313–
4325, 2014  

Jouan, C., J. Pelon, E. Girard et al., 2014: On the relationship between Arctic ice clouds and 
polluted air masses over the North Slope of Alaska in April 2008. Atmos. Chem. Phys., 13, 
4331-4381, 2014.  

Yakobi-Hancock, J.D., L. A. Ladino, R. H. Mason, A. K. Bertram, C. L. Schiller, W. R. Leaitch, 
D. Toom-Sauntry, K. Jones, J. P. S. Wong, and J. P. D. Abbatt, Hygroscopicity of aerosol and 
its organic component at a coastal location, Atmos. Chem. Phys. Discuss., 14, 12525-
12553, 2014 (accepted for ACP). 

Galindo V, Levasseur M, Mundy CJ, Gosselin M, Tremblay J-É, Scarratt M, Gratton Y, 
Papakyriakou T, Lizotte M. Influence of brine drainage on sea ice and under-ice 
dimethylsulfoniopropionate in the Canadian Arctic Archipelago in spring. J. Geophys. Res. 119, 
doi:10.1002/2013JC009497. 

 

6. Goals, priorities and plans for future activities/events 
1. Understanding the climatic role of carbonaceous aerosol (including black carbon (BC)) in 
remote regions 

A second NETCARE-POLAR aircraft campaign will take place in the upcoming springtime 
(March/April2015) starting in Longyearben, and then passing through Station Nord, Alert, Eureka 
and Inuvik before returning to Muskoka.  The campaign will focus on the spatial and vertical 
distribution of Arctic aerosol, measuring aerosol composition and optical properties.   

2. Understanding the formation and impacts of ice clouds in remote regions 

A new development within NETCARE is the planned implementation of a Far-Infrared Radiometer 
(FIRR) on the NETCARE-POLAR springtime campaign in 2015.  This instrument is funded by the 
Canadian Space Agency under a project led by Prof. Blanchet, a NETCARE co-investigator.  A 
major focus of NETCARE is to better understand the role of ice crystals in the Arctic to affect the 
radiation budget, which occurs largely in the far-infrared. Through a suite of cloud probe 
measurements planned from the POLAR6 by Dr. Alexei Korolev from Environment Canada, we will 
characterize the microphysical properties of ice clouds (e.g. size, number density, shape) in the 
springtime high Arctic. This will be the first deployment of the FIRR instrument, leading to other 
planned deployments at Eureka, Barrow and ultimately on a satellite.  

3. Understanding the impact of ocean-atmosphere interactions on Arctic aerosol and 
climate 
 
1-D ocean-ecosystem model with sulphur cycling has been adapted from the North East Pacific to 
the Arctic and extended to include sea-ice and a sea-ice ecosystem with ice algal contributions to 
DMS. Preliminary results for Resolute station show good correspondence in magnitude and timing 
of DMS fluxes with earlier measurements in the Arctic. The model is still in the test phase with work 
needed in improving the ice ocean exchange. In addition a parameterization for improved light 
transmission through snow and ice has been developed and will soon be implemented in the 
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coupled ice-ocean ecosystem model. Set up and testing for the regional Arctic ecosystem model is 
currently in progress. 
 
4. Implications of Measurements on Simulations of Atmospheric Processes and Climate 

New modeling activities with the Environment Canada chemical transport model, GEM-MACH are 
ramping up with new implementation of ice nucleation schemes and improvements to the mixing 
state of BC.  In the former case, the validity of the ice nucleation schemes are being compared 
against ice cloud particle data from the ISDAC field campaign run out of Alaska.  

 

7. Other comments  
 
We anticipate several highlights from the 2014 NETCARE campaign for the year 2015 report. 
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	  	  	   Annual	  Report	  for	  the	  year	  2014:	  	  

 
SOLAS China                                  
compiled by:__DAI Minhan  and GAO Hui Wang___ 
 
Notes: 
Reporting Period is January 2014 – December 2014 
Information will be used for: reporting, fundraising, networking, strategic development & outreach 
 
 
1. Scientific highlights  
 

(1) Production and growth of new particles during two cruise 

X.H. Liu, Y. J. Zhu, M. Zheng, H. W. Gao, and X. H. Yao, Atmos. Chem. Phys., 14, 7941–7951, 2014 

In this study, we investigated production and growth of new particles (NPs) in the marine atmosphere during two cruise 

campaigns in China Seas using a Fast Mobility Particle Sizer. Apparent formation rates of NPs varied from 0.3 to 15.2 particles 

cm−3 s−1 in eight events, and growth rates ranged from 2.5 to 10 nm h−1 in five NP formation events. Modelling results simulated 

by CMAQ showed that NH4NO3 was newly formed in the atmosphere over the corresponding sea zone during 2 out of 5 events, in 

which NPs partially or mostly grew over 50 nm. However, in the remaining three events, new particles cannot grow over 30 nm, 

and the modelling results showed that no NH4NO3 was newly formed in the corresponding marine atmosphere. Modelling results 

also showed that formation of secondary organics occurred through all new particle growth periods. Difference between the two 

types of NP growth patterns suggested that a combination of NH4NO3 and organics newly formed likely contributed to the growth 

of NPs from 30 nm to larger size. 	  
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Figure	  1.	  New particle formation events in marine (a–c) and coastal atmosphere on 4 November 2012 (d–e), (a) particle number concentrations 
from FMPS (cm−3), (b, e) variations of median diameter of particle mode (Dpg,1) and number concentrations of nucleation mode particles 
(N<30nm) in marine and coastal atmosphere, (c) CMAQ simulation of SO4

2− , NH4
+ , NO3

− and SOA in PM2.5 in marine atmosphere, (d) 
particle number concentrations from SMPS (cm−3). 

 
(2) Regional precipitation variability in East Asia related to climate and environmental factors during1979-2012 

Yinyin Deng, Tao Gao, Huiwang Gao, Xiaohong Yao & Lian Xie, Scientific Reports 4 : 5693 | DOI: 10.1038/srep05693 
 
This paper studies the inter-annual precipitation variations in different regions of East Asia from oceans to interior areas in 

China during 1979 – 2012. The results computed by Empirical Orthogonal Functions (EOF) demonstrate that the annual 

precipitation changes are mainly related to the El Niño-Southern Oscillation, East Asian summer monsoon and aerosols. We 

also found that the increased Sea surface temperature (SST) could explain the precipitation changes over the Northwest 

Pacific in the dry season (Oct. – May) and the East China Sea and the South China Sea in the rainy season (Jun. – Sep.). The 

precipitation changes over the ocean unexplained by SST were likely due to the water vapor transport dominated by dynamic 

factors. With the increased SST, the moisture transported from oceans to interior land was likely redistributed and caused the 

complicated regional variability of precipitation. Moreover, the impacts of aerosols on cloud and precipitation varied with 

different pollution levels and different seasons. 
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Figure	  2.	  Comparison between the dry season (Oct.–May) precipitation and SST over Yellow Sea, East China Sea, South China Sea, the 250 
km coastal areas adjoining to three seas, the south China, the north China, and Northwest Pacific during 1979–2012. The red dot line stands for 
the linear trend of the precipitation. The red line in the figure indicates the mean of the SST or precipitation before the shift tested by the 
homogeneity test with the Excel 2010, while the blue line indicates the means of the SST or precipitation after the shift. 

 
(3) Diagnosing CO2 fluxes in the upwelling system off the Oregon-California coast 

Zhimian Cao, Minhan Dai*, Wiley Evans, Jianping Gan and Richard Feely, Biogeosciences, 11,6341-6354,2014 

It is generally known that the interplay between the carbon and nutrients supplied from subsurface waters via biological 

metabolism determines the CO2 fluxes in upwelling systems. However, quantificational assessment of such interplay is difficult 

because of the dynamic nature of both upwelling circulation and the associated biogeochemistry. We recently proposed a new 

framework, the Ocean-dominated Margin (OceMar), for semi-quantitatively diagnosing the CO2 source/sink nature of an ocean 

margin over a given period of time, highlighting that the relative consumption between carbon and nutrients determines if carbon 

is in excess (i.e., CO2 source) or in deficit (i.e., CO2 sink) in the upper waters of ocean margins relative to their off-site inputs 

from the adjacent open ocean. In the present study, such a diagnostic approach based upon both couplings of physics-

biogeochemistry and carbon-nutrients was applied to resolve the CO2 fluxes in the well-known upwelling system off Oregon and 

northern California of the US west coast, using data collected along three cross-shelf transects from the inner shelf to the open 

basin in spring/early summer 2007. Through examining the biological consumption on top of the water mass mixing revealed by 

the total alkalinity-salinity relationship, we successfully predicted and semi-analytically resolved the CO2 fluxes showing strong 

uptake from the atmosphere beyond the nearshore regions. This CO2 sink nature primarily resulted from the higher utilization of 

nutrients relative to dissolved inorganic carbon (DIC) based on their concurrent inputs from the depth. On the other hand, the 

biological responses to intensified upwelling were minor in nearshore waters off the Oregon-California coast, where significant 

CO2 outgassing was observed during the sampling period and resolving CO2 fluxes could be simplified without considering 

DIC/nutrient consumption, i.e., decoupling between upwelling and biological consumption. We reasoned that coupling physics 

and biogeochemistry in the OceMar model would assume a steady state with balanced DIC and nutrients via both physical 
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transport and biological alterations in comparable timescales.  

 

Fig. 3. A: Map of offshore Oregon and northern California (US west coast) showing the topography and the locations of sampling stations along 
transects 4, 5 and 6 in spring/early summer 2007. B: Total alkalinity versus salinity (TAlk-Sal relationship) in the upper 175 m waters of 
sampling stations along transects 4 (a), 5 (b) and 6 (c). The solid lines as well as the equations (in accordance with the symbol colors) indicate 
the linear regression analyses of the TAlk-Sal relationship for various stations. The numbers in italics denote the sampling depth/depth range of 
the endpoints of each line. In (a), the TAlk-Sal relationship at station 26-32 displayed two phases for waters with salinities lower and higher than 
~32.0. The surface waters at these stations were imprinted by the Columbia River plume. In (b) and (c), stations 39-41 and stations 42-44 were 
largely influenced by coastal upwelling. C: ΔDIC−6.6ΔNO3 (squares) and sea-air ΔpCO2 (triangles) versus salinity in the upper waters on 
transects 4 (a), 5 (b) and 6 (c). Note that data for stations 27-32 on transect 4 were obtained from waters immediately below the surface buoyant 
layer, while data for other stations were obtained from the surface mixed layer. The solid line indicates the pCO2 equilibrium between the 
seawater and the atmosphere.  
 

	  
2. International interactions and collaborations (including contributions to international assessments such as 
the IPCC, links with observation communities, links with policy makers or socio-economics circles, etc.)  
 	  

 

3. Activities/main accomplishments (research projects, cruises, special events, workshops, remote sensing 
used, model and data intercomparisons etc.)  
 
3.1 Cruise and field experiment 

I. A 42-day and 22-day long and multidisciplinary cruises were conducted onboard R/V Dongfanghong II in March-May 2014, 

covering the Bohai Sea, Yellow Sea, Eastern China Sea and the Northwest Pacific Ocean. 

II. A 58-day long and multidisciplinary spring-summer cruise was conducted onboard R/V Dongfanghong II from May 22-July 

19, 2014, covering the northeastern and central part of the South China Sea (110.5 oE-123oE, 14oN-23oN). The cruise map 

is shown in Figure 5. 
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Figure	  5.	  Cruise map of the South China Sea in spring-summer of 2014	  
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3.2 Workshop organized 

I. CHOICE-C II Preparation Meeting, Mar. 15-16, 2014, Xiamen, China. 

II. 7th Workshop on Asian Dust and Ocean EcoSystem (ADOES), Aug. 13-15, 2014, Yinchuan, China. 

III. CHOICE-C I Review & CHOICE-C II kick-off Meeting, Oct.16-19, 2014, Xiamen, China. 

3.3 New projects funded 

I. “The study of composition and sources of marine aerosol using online SPAMS (single particle aerosol mass 

spectrometer)”(2015-2019), National Natural Science Foundation of China, 2.55 M RMB, Leading PI: Mei Zheng (Peking 

University) and Huiwang Gao (Ocean University of China).  

II. “CHOICE-C II: Carbon Cycle in South China Sea: budget, controls & global implications” ( 2015-2019), National Basic 

Research Program in Global Change sponsored by MOST 25 M RMB, Leading PI: Minhan Dai (Xiamen University).	   
 

4. Human dimensions (outreach, capacity building, public engagement etc.)  
 

1) The 3rd  Xiamen University Ocean Sciences Open House, Theme: We Love Our Ocean, November 2, 2014, Zeng Chengkui 

Building, Xiamen University, China  

2) IPCC –AR5 Series Lectures, Delivered by Prof. Dahe Qin et al., November,15,2014, Library of Xiang’An Campus, Xiamen 

University, Xiamen, China (over 500 attendees)    	   
5. Top 10 publications in 2014 (Reports, ACCEPTED articles, models, datasets, products, website etc.)  
1) Cao, Z.M., M.H. Dai, W. Evans, J.P. Gan, and R. Feely, 2014. Diagnosing CO2 fluxes in the upwelling system off the 

Oregon-California coast. Biogeosciences, 11, 6341-6354.   

2) Deng, Yinyin, Tao Gao, Huiwang Gao, Xiaohong Yao & Lian Xie, 2014. Regional precipitation variability in East Asia 

related to climate and environmental factors during1979-2012. Scientific Reports 4 : 5693 | DOI: 10.1038/srep05693. 
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6. Goals, priorities and plans for future activities/events 
1) Implementation of the NSFC Project with the focus on composition, source and deposition fluxes of marine aerosols and 

related atmospheric processes. 

2) Project CHOICE-C II will be officially launched in 2015. Its research will focus on Carbon Cycle: budget, controls in 
the South China Sea.	  

7. Other comments  
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	  	  	  Annual	  Report	  for	  the	  year	  2014:	   

 
SOLAS France                                 
compiled by: Rémi Losno 
 
Notes: Many thanks to all the contributors 
Reporting Period is January 2014 – December 2014 
Information will be used for: reporting, fundraising, networking, strategic development & outreach 
 
1. Scientific highlights 	  
 
Cécile Guieu et al. The significance of the episodic nature of atmospheric deposition to Low 
Nutrient Low Chlorophyll regions 
To examine the impact of aerosol deposition and its temporal variability in Low Nutrient Low 
Chlorophyll (LNLC) systems, we evaluated the potential impact of new atmospheric nutrient inputs 
(iron, nitrate and phosphate) in LNLC regions on primary production, N2 fixation, surface Chl a 
concentrations, and export production by applying atmospheric deposition to a coupled 3D ocean 
ecosystem-biogeochemical model. We then compared the model results with a compilation of 
published experimental responses of natural LNLC seawater to aerosol addition, to further examine 
the impacts of episodicity of aerosol deposition. Field and laboratory bioassay experiments reveals 
that the overall impact is not a simple “fertilization effect of increasing phytoplankton biomass” as 
observed in HNLC regions (Figure 1). Although phytoplankton growth may be enhanced, increases 
in bacterial activity and respiration result in weakening of biological carbon sequestration. The 
application of models using climatological or time-averaged non-synoptic deposition rates produced 
responses that were generally much lower than observed in the bioassay experiments. 
Experimental data and model outputs show better agreement on short timescale when strong 
synoptic pulse, similar in magnitude to those observed in the field and introduced in bioassay 
experiments, is superimposed over the mean atmospheric deposition fields. These results suggest 
that atmospheric impacts in LNLC regions have been underestimated by models, at least at daily to 
weekly timescales, as they typically overlook large synoptic variations in atmospheric deposition 
and associated nutrient and particle inputs.  
 

 
Figure 1. Whisker plots showing the responses of different biological variables to aerosol additions 
in LNLC waters: synthesized from available data from field and laboratory aerosol addition bioassay 
experiments and mesocosm experiments. The responses are % changes in the aerosol treatment 
relative to the control after 2-8 days, with zero indicating no difference between the aerosol 
treatment and the control, and a positive response indicating an increase in the parameter in the 
aerosol treatment relative to the control. Parameters: (BA) Bacteria Abundance, (BR) Bacteria 
Respiration, (BP) Bacteria Production, (Syn.) Synechococcus abundance, (Proc.) Prochlorococcus 
abundance, (pico & nano-euks) Nano- and Picoeukaryotes abundance, (nano & microphyto) nano- 
and micro-phytoplankton abundance, (Chl a) Chlorophyll-a, (PP) primary production, (N2Fix) 
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nitrogen fixation. 
 

Nathalie Lefèvre et al., Sea-air CO2 fluxes in the western tropical Atlantic 
The seasonal flux of CO2 was assessed using quasi-synoptic cruises in the western tropical Atlantic 
(6oS-15oN, 52oW-24oW). The region is a sink of CO2 for the atmosphere in March as it is dominated 
by the winter cooling of the northern hemisphere whereas it is a source of CO2 in July. The main 
surface currents are characterized by different fCO2. Overall the North Equatorial Counter Current 
(NECC) carries less saline waters with lower fCO2 than the South Equatorial Current (SEC). This is 
explained by the advection of Amazon waters by the NECC and the presence of the Inter-Tropical 
Convergence Zone in boreal summer. 
 

	  
2. International interactions and collaborations (including contributions to international 
assessments such as the IPCC, links with observation communities, links with policy 
makers or socio-economics circles, etc.) 	  
 

Meetings and workshops	  
	  
Future of SOLAS Workshop, transition towards Future Earth (January 9-10th, 2014, Galway, Ireland 
(V. Garçon).	  
	  
SFB754 Annual Retreat (February 17-18th, 2014, Kiel): invited speaker “ The Benguela/Namibia 
upwelling system “ and “EBUS as SOLAS natural playgrounds: What is next?” (V. Garçon)	  
	  
“Low oxygen environments in marine, estuarine and fresh waters” (46th International Liège 
Colloquium, May 5-9th, 2014): Scientific Committee, participation 

• “Mesoscale structures as barriers to mixing in the East Tropical Pacific Oxygen Minimum 
Zone”: J. Bettencourt (IFCS), C. Lopez (IFCS), E. Hernandez-Garcia (IFCS), I. Montes 
(GEOMAR/IGP), J. Sudre (LEGOS), B. Dewitte (LEGOS), A. Paulmier (IMARPE/LEGOS), 
and Véronique Garçon (LEGOS). 

• “Inference of super-resolution ocean pCO2 and air-sea CO2 fluxes from non-linear and 
multiscale processing methods”: V. Garçon (LEGOS), J. Sudre (LEGOS), I. Hernandez-
Carrasco (LEGOS), B. Dewitte (LEGOS), S. Illig (LEGOS), I. Dadou (LEGOS), A. Paulmier 
(LEGOS), I. Montes (GEOMAR/IGP), H. Yahia (INRIA/GEOSTAT), C. Garbe (U. 
Heidelberg), and A. Butz (KIT). 

• “Seasonal and interannual variability of dissolved oxygen on the continental shelf of 
conception (36°S) over 2000-2008: physical versus biogeochemical factors.”: M. Pizarro-
Koch (Udec), O. Pizazrro (DG/UdeC), B. Dewitte (LEGOS), M.Ramos (CEAZA), A. 
Paulmier (LEGOS), and I. Montes (GEOMAR/IGP) 

• EO for Ocean-Atmosphere Interactions Science. Responding to the new scientific 
challenges, SOLAS/ESA-ESRIN (Frascati, October 28-31th, 2014): Invited speaker “Ocean 
Upwelling and Oxygen Minimum Zone (OMZ): issues and perspectives from satellite 
observations” (A. Paulmier) 

• Workshop “Mexican OMZ” (November 24-28th, 2014; CICESE, Mexico): Invited Speaker 
“OMZ mechanisms and hypotheses” (A. Paulmier) 	  

	  
 

Collaborative projects	  
	  
July 2014: Grant awarded to LEGOS by the EU ESASTAP plus program to explore the potential 
R&D collaborations between University of Cape Town (UCT, South Africa), the Laboratoire 
d'Études en Géophysique et Océanographie Spatiale (LEGOS, Toulouse, France), and 2 German 
institutions, Leibniz Center for Tropical Marine Ecology (ZMT, Bremen, Germany) and the 
University of Hamburg (Germany) with the overarching goal of producing scenarios for strategic, 
long-term international partnerships for French, German and South African universities and 
research institutions and to create the conditions for implementation of these.   
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
CARBOCHANGE (EU FP7) Two merchant ships are equipped with an autonomousCO2 system 
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and provide underway fCO2 data along the track from France to French Guiana and France to 
Brazil. Two moorings of the PIRATA array (6oS, 10oW and 8oN, 38oW) are equipped with a 
CARIOCA sensor for hourly fCO2 monitoring. The data are sent to international databases and are 
used by the Surface Ocean CO2 Atlas (SOCAT) project (www.socat.info). Collaborations exist with 
Brazil to enhance the network of CO2 observations in the western tropical Atlantic within the 
ongoing research program INCT AmbTropic (National Institute on Science & Technology in 
Tropical Marine Environments, www.inctambtropic.org/). One of the research theme is directly 
related to SOLAS, CLIVAR and PIRATA activities: WG 3.2 – Biogeochemical Cycles, CO2 Fluxes 
and Acidification of the Tropical Atlantic Ocean led by Moacyr Araujo (UFPE, Brazil) & Nathalie 
Lefèvre (IRD, France). 
 
BIOAMAZON, IRD-UFMA (Université Fedérale du Maranhão, Brazil) project, 2014-2016. Biological 
and biogeochemical properties off the coast of Maranhão and in the Amazon plume (Antônio Carlos 
Leal de Castro & Nathalie Lefèvre).	  
	  
3. Activities/main accomplishments (research projects, cruises, special events, workshops, 
remote sensing used, model and data intercomparisons etc.) 	  
 
 

Jaqueline Boutin and Liliane Merlivat: diurnal to seasonal variability of PCO2 and DIC in 
Southern Ocean from CARIOCA measurements. We analyzed the importance of physical and 
biological processes at different scales according to regions and seasons (Resplandy et al 2014) 
quantified the net Community production (NCP) from the CARIOCA measures and compared to 
satellite estimates (Merlivat et al 2014A). As part of KEOPS2 project, we have shown that the 
variability of the ASC estimates from CARIOCA action was strongly related to the variability of iron 
contents off the Kerguelen Plateau, reinforcing the hypothesis of fertilization of the area by iron 
(Merlivat et al. 2014b). We also finalized a study showing the influence of internal waves on hourly 
variability pCO2 daily in the tropical Atlantic (Parard et al 2014). We pursued the acquisition of pCO2 
measurements wetting Compass (Western Mediterranean sea) with a miniaturized CARIOCA 
sensor developed as part of the ANR BIOCAREX (one and a half of acquired measurements). A 
detailed analysis of the measures will be conducted in 2015. 
 

Lars-Eric Heimbürger et al.: Vertical export flux of metals in the Mediterranean Sea. In 
Mediterranean Sea, vertical export flux is driven by primary production and water convection. Metal 
(Al, V, Cr, Mn, Fe, Ni, Cu, Zn, Cd and Pb) and particulate organic carbon (OC) concentrations of 
the marine vertical export flux at the DYFAMED time-series station in the Northwestern 
Mediterranean Sea were examined, using data of a suite of natural and anthropogenic metals from 
sediment trap moorings deployed at 1000 m-depth between 2003 and 2007. A highly significant 
correlation was observed between most metal concentrations, whatever the nature and emission 
source of the metal. Temporal variability and metal concentrations of atmospheric and marine 
fluxes are distinct and suggest that dense water convection and primary production and not 
atmospheric deposition control the marine vertical export flux. This argument is strengthened by the 
fact that significant Saharan dust events did not result in concomitant marine vertical export fluxes 
nor did they generate significant changes in metal concentrations of trapped particles. The 
variability of metal and OC concentrations is relatively low (RSD = 21-43 %) compared to the 
variability of vertical export flux (RSD = 147 %). This implies that the temporal variability of TM and 
OC fluxes (calculated as the product of TM, or OC, and vertical export flux) is almost entirely 
governed by the variability of the vertical export flux. We notice that this is also the case for other 
Mediterranean sediment trap moorings, suggesting that this is a general feature. Lastly, we point 
out the vertical export fluxes are highest in the more productive Western MED Sea compared to the 
less productive, but more dust-impacted Eastern MED Sea, arguing again for dense water 
convection and primary production-controlled vertical export fluxes. 
 

Aurelien Paulmier (aurelienLEGOS@gmail.com), Boris Dewitte, Véronique Garçon, and 
Christophe Maes: AMOP for “Research Activities dedicated to the Oxygen Minimum in the East 
Pacific. 
AMOP international project is focused on the study of the formation of OMZ formation, in the 
largest OMZ and in the most productive upwelling system, the Peru system. Conversely to other 
projects dedicated to different OMZ impacts study, AMOP is specifically oriented on the oxygen 
parameter, with the objective to carry out the most complete O2 budget as possible taking into 
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account physical (advection/diffusion) and biological (e.g. O2 consumption/production through 
bacteria and zooplankton) contributions. The project implies a transdisciplinarily approach: 
biogeochemistry, microbiology, physics, coupling with atmosphere, acoustics, ecology, disciplines 
all aiming towards the understanding of the O2 fluxes. The approach is based on a monitoring 
mooring associated with a modeling effort in order to improve the in situ observations strategy and 
to assist data interpretation, but especially on a process-oriented cruise of 30 days involving the 
R/V L’Atalante from IFREMER that took place off Peru from the 25th of January to the 22nd of 
February 2014. The cruise included 8 fixed stations of ~54 hours duration and 28 other hydrological 
stations along a rectangular box parallel to the Peruvian coasts, with sampled cross-shore 
transects at 7°S, 12°S, and 14°S, providing a comprehensive unprecedented high-resolution data 
set. Original in situ observations have combined on board experimentations and use of new 
technologies, including a drifting line (with currentmeters, sediment traps, oceanographic sensors 
and in situ O2 dynamics auto-analyzers or IODAs), a free-rising CTD, 9 Argo-floats and the 
OCARINA trimaran for atmospheric near-surface measurements. In particular, biogeochemical 
experiments have been carried out in order to characterize with high refinement O2 and organic 
matter distribution and fluxes in the OMZ associated with ecosystem communities from bacteria 
toward zooplankton and higher trophic level. Atmospheric forcing controlling the OMZ variability has 
been documented in detail through the use of an atmospheric mast and the releases of 
radiosondes (Figure 2).	  

 
Figure 2: Atalante Research vessel (left) and cruise track in January-February 2014 (right) 
including the 8 fixed stations off Peru in red (up). In situ Oxygen Dynamics Auto-analyzer (IODA), 
radiosonde release, atmospheric mast, Ocarina tri-maran (down). 
 

Catherine Schmechtig (schmechtig@obs-vlfr.fr), LEFE-CYBER Database: Hosted at the LOV in 
Villefranche sur Mer, The LEFE-CYBER database dedicated to biogeochemical data received this 
year data from the GEOVIDE Cruise in the NORTH ATLANTIC Ocean (PI: Geraldine Sarthou and 
Pascale Lherminier) (http://www.geovide.obs-vlfr.fr/)  and is about to receive data from the 
OUTPACE cruise (https://outpace.mio.univ-amu.fr/spip.php?rubrique20) in the Pacific (PI: Thierry 
Moutin and Sophie Bonnet), Check the website of the database http://www.obs-vlfr.fr/proof/  
 

Karine Sellegri (K.Sellegri@opgc.univ-bpclermont.fr), Barbara d'Anna, Nicolas Marchand and 
Richard Sempere: ANR "SAM", primary and secondary marine emissions. Marine emissions are 
among the largest source of both primary particles and do highly contribute secondary organic 
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aerosols (SOA) at a global scale. Whereas physical processes control the primary production of 
marine aerosols, biological activity is responsible for most of the organic fraction released from 
marine sources, potentially transformed into SOA when exposed to atmospheric oxidants. The 
Mediterranean atmosphere displays important concentrations of SOA, especially in summer, when 
atmospheric oxidants and photochemical activity are at their maximum. The origin of these elevated 
concentrations of SOA remain unclear. 
Here we present the results from a mesocosms study in a remote location in Corsica  and a 
chamber study (using fresh sea water from Western Mediterranean)  as part of the Source of 
marine Aerosol particles in the Mediterranean atmosphere (SAM) project. The mesocosm study 
was conducted at the Oceanographic and Marine Station STARESO (Corsica) in May 2013. During 
these experiments 3 mesocosms were deployed, filled with 2260 L of bay water, and covered with 
a transparent Teflon dome. One of the mesocosms was used as a control (with no enrichment) and 
the other two were enriched with nitrate and phosphate respecting Redfield ratio (N:P = 16) in order 
to produce a bloom of biological activity. Physical and chemical properties of the enclosed water 
samples together with their surrounding atmosphere were monitored during 20 days by a multi-
instrumental high-time resolution set-up. In parallel, numerous additional measurements were 
conducted including water temperature, incident light, pH, conductivity, chemical and biological 
analyses, fluorescence of chlorophyll, dissolved oxygen concentration. The chamber studies were 
performed in April 2014 in a Teflon chamber of 1.5m3 that accommodates a  pyrex-container for 
the fresh sea-water samples. After injection of sea-water in the pyrex-container, the system is 
allowed to stabilize to  20-30 minutes, then it was  exposed to 60-100ppbv of ozone and/or UV-A 
irradiation. Aerosol concentrations and their physical characteristics were followed by means of 
Scanning Mobility Particle Sizers; clusters concentration was monitored using a Particle Size 
Magnifyer (PSM);) the gas-phase composition of volatile organic compounds was determined by 
using  Proton Transfer Reaction Time-of-Flight Mass Spectrometer and cartridges. Aerosol 
chemical composition was investigated using High Resolution Time-of-Flight Aerosol Mass 
Spectrometer, filters analysis and TEN-EDX microscopy. Results evidence a complex nature of the 
primary emitted aerosol which is not clearly associated to the biological bloom (ex. cholrophyll) 
(Schwier et al. ACPD 2014), VOCs emission was observed during high biological activity periods. 
New particles formation was observed both in the mesocosms and in the chamber studies and 
seems to be related to iodine species (in the absence of any macroalgea population). 
 

Géraldine Sarthou (geraldine.sarthou@univ-brest.fr) and Rachel Shelley (rachel.shelley@univ-
brest.fr) GEOVIDE (An international GEOTRACES study along the OVIDE section in the North 
Atlantic and Labrador Sea): 

 Aerosol and rain samples were collected during the GEOVIDE campaign from Lisbon, Portugal -
Greenland-St John’s, Canada (May/June 2014) for the determination of trace and major elements. 
The aerosol samples were leached in the home laboratory in order to estimate the fractional 
solubility of aerosol trace metals. Aerosol loadings were typically low (preliminary results are 
available) and sampled from air masses with predominantly north – north westerly back trajectories 
(i.e. minimal interaction with major continental land masses). One of the goals of this project was to 
quantify the atmospheric flux of trace elements (with a focus on iron) to the surface ocean. 
However, one of the largest uncertainties in atmospheric flux calculations (dry deposition) is the 
choice of deposition velocity. An alternative technique is to determine the atmospheric flux of a 
radioisotope, such as Be-7, and use the ratio of trace element/ Be-7 in order, to better constrain the 
flux estimates. We are collaborating with Pere Masque’s group at Universitat Autònoma de 
Barcelona in an effort to realise this goal. (Shelley, R. and Sarthou, G. 2015, Elemental composition 
of atmospheric deposition during the GEOVIDE campaign (Lisbon, Portugal-St John’s, Canada; 
GEOTRACES GA01), Aquatic Sciences Meeting, Granada, Spain. 22-26 Feb). 

 

Géraldine Sarthou, Rachel Shelley and Patrice Brehmer (patrice.brehmer@ird.fr), The AWA 
Project (An ecosystem Approach to the management of fisheries and the marine environment in 
West African waters) 

Aerosol samples were collected during three research cruises (UPSEN-2, ECOAO, AWA) to the 
Canary Current Eastern Boundary Upwelling System off the coast of West Africa in Feb/March 
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2013 and 2014. The focus of this project is to provide estimates for the parameterisation of the 
atmospheric flux of trace elements in coupled physical-biogeochemical models. As expected, due 
to the proximity to major global dust sources, aerosol loadings were high, and were of 
predominantly Saharan origin. Of interest was the observation that samples collected from air 
masses that tracked south across the heavily-populated coastal cities (e.g. Dakar, Senegal) were 
grey in colour compared to ones that did not (these samples were brown). In terms of the trace 
element concentrations this observation had little significant effect, indicating the dominance of 
Saharan dust on aerosol composition in the study region. The samples have been leached to 
investigate trace metal solubility, an approximation of bioavailability, to consider the impact of the 
presence of relatively higher anthropogenically-derived aerosols (e.g. derived from industrial 
processes and transportation). This work was funded via a LabexMER postdoctoral research 
fellowship, the French Research program of INSU-CNRS LEFE-CYBER, the French ANR (Agence 
Nationale de la Recherche, SIMI-6 program, ANR-13-BS06-0014-01),and the AWA project 
(Shelley, R., Sarthou, G., Machu, E., Tymen, G., Messager, C., Gorgues, T., Diadhiou, H., and 
Brehmer, P., 2014, Towards quantifying the aerosol flux of trace and major elements: a case study 
of the West African Eastern Boundary Upwelling System, International conference “Ecosystem 
Approach to the Management of Fisheries and the Marine Environment in West African Waters” 
(AWA), 9-11 Dec., Dakar, Senegal). 

 

Frédéric Gazeau (f.gazeau@obs-vlfr.fr), MedSea: Mesocosms experiment 
SOLAS endorsed. MedSeA (Mediterranean Sea Acidification in a changing climate, EU FP7, 
February 2011-July 2014). We performed two mesocosm experiments in the oligotrophic North-
Western Mediterranean Sea during two seasons with contrasting environmental conditions: in 
summer 2012 in the Bay of Calvi (Corsica, France) and in winter 2013 in the Bay of Villefranche 
(France).  This was done in order to assess the effects of ocean acidification on planktonic 
communities in oligotrophic areas. Both experiments gathered a multi-disciplinary team composed 
of 20-25 participants, originating from 7 different countries (France, Spain, Greece, Italy, UK, 
Belgium and USA). Large-scale in situ mesocosms (9 x 54 m3, 12 m deep) have been CO2 
enriched following a pCO2 gradient approach with 3 controls and 6 mesocosms with increasing 
pCO2 levels. The two multidisciplinary datasets (biology and chemistry) obtained during these 
experiments have been uploaded to Pangaea with a restricted access for the moment to the 
MedSeA consortium. They represent the first results ever obtained on the impact of ocean 
acidification by means of large pelagic mesocosms in the coastal waters of the Mediterranean Sea. 
A special issue that compiles scientific manuscripts analyzing data from these two experiments has 
been launched in December 2014 in the journal Estuarine, Coastal and Shelf Science (Figure 4).  
 
 

J.-P. Gattuso (gattuso@obs-vlfr.fr) and Frédéric Gazeau, eFOCE (BNP-Paribas, 2011-2014, 
European Free-Ocean Carbon dioxide Enrichment experiments: development of benthic 
experimental systems to study the effects of ocean acidification of benthic communities in the field 
(Bay of Villefranche, Mediterranean Sea); 
After 2 years of development, a 5-month experiment has been launched in June 2014. During 5 
months, we have studied the effects of ocean acidification on a seagrass bed in the bay of 
Villefranche through the use of the eFOCE system: an experimental system that allows regulating 
pH in situ. This stand-alone system comprises a surface buoy (solar panels, wind turbine, batteries, 
high CO2 water) and 2 plexiglass chambers (2 m3 each). pH has been perturbed in one of the 
chambers during 5 months at an offset of -0.25 pH unit as compared to the control chamber. We 
have collected a large amount of samples in the seagrass bed at the 2 pH levels (Posidonia leaves, 
roots, sediment, epiphytes etc…) that will be analyzed in 2015 (Figure 4).  
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Figure 4: Left: MedSeA mesocosm experiment conducted in the Bay of Calvi in July 2012 (credit: 
OOV). Right: eFOCE chambers deployed in the Bay of Villefranche in summer 2014 (credit: OOV) 

 
 

Cécile Guieu ,  Céline Ridame, Ejvira Pulido-Villena, Matthieu  Bressac, Karine Desboeufs, 
and François Dulac, Impact of dust deposition on carbon budget: a tentative assessment 
from a mesocosm approach,  

This work was done in the frame of the DUNE project, a SOLAS-endorsed project. A special Issue 
of the Biogeoscience journal comprises 13 papers and 2 other papers were published elsewhere. 

DUNE project allows us the first attempt to evaluate the changes induced in the carbon pools of an 
oligotrophic system after a simulated Saharan dust deposition above a large body of water during a 
7 days period and considering the vertical dimension. We show (Figure 5) (i) that the organic 
carbon sinks dominate the organic carbon fluxes demonstrating that the dust deposition induced a 
loss of organic carbon of the system in all the experiments, and (ii) that this loss is due to dissolved 
organic carbon consumption resulting in case of simulation of wet deposition in a significant 
drawdown of the DOC stock, that consequently will not be exported during the winter mixing. DUNE 
seeding experiments confirm that heterotrophic bacteria are key players in the response to dust 
deposition as it was previously shown by Pulido-Villena et al. (2008) and Marañón et al. (2010) 
using microcosm approaches and Bonilla-Findji et al. (2010), from in situ data. Interestingly, we 
show that even dominated by heterotrophy, the closed system impacted by wet deposition still 
maintain a POC export out of the base of the mesoscoms in 7 days of ~ 0.5 g C.	  

 
Figure 5. Estimated induced changes in the organic carbon pool inside the mesocosm where wet 
dust depostion was simulated (in g of C in the whole mesocosm during 7 days).  

 

Karine Desboeufs (karine.desboeufs@lisa.u-pec.fr), Marc Mallet (Marc.Mallet@aero.obsmip.fr), 
Elvira Pulido-Villena (elvira.pulido@univ-amu.fr) MERMeX (Marine Ecosystems Response in the 
Mediterranean Experiment) 

The main MERMEx activities relevant to SOLAS are the assessment of gas fluxes (CO2) and 
acidification and the impacts on ecosystems and biogeochemical cycles, the study of aerosol fluxes 
at the air-sea interface [coupled with the component ChArMEx of MISTRALS (ChemistryAerosol 
Mediterranean Experiment)] considers both the formation of marine aerosol and the atmospheric 
deposition of nutrients and the influence of solar radiations on biogeochemical cycles includes the 
potential effect of aerosol and tropospheric ozone attenuation on marine ecosystems. A full report 
of the MERMeX-SOLAS activities can be find in the SOLAS endorsed projects reports. Among 
those, we briefly describe some of them here: 
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-‐ CALIBORON (CaliIbration of paleo-pH reconstruction technique based on boron 
isotopes in calcareous species (corals and bivalves) from the Mediterranean Sea: 
quantification of surface water acidification due to industrial era) 

This project started in 2011 with the main contribution of Cécile Gonzalez (LSCE’s PhD student). 
The growth rate of corals or Mediterranean bivalves cultured at various temperature or pH 
conditions being low, the amount of carbonate materials available for isotopic analysis are about 5-
10 mg. So the first objective of CALIBORON has been to revisit the LSCE’s chemistry (today 
adapted for 200-400 mg of coral: ~20 µg of B) to extend further boron isotope studies for smaller 
samples. This work has been successfully completed and today we have the ability to properly 
analyze 5 mg of carbonates concentrated at 50 ppm (~ 250 ng of B). Boron isotopes were 
measured by using MC-ICPMS Neptuneplus at the LSCE with an accuracy of ± 0.3 ‰.  

-‐ CARBORHONE (Carbon Cycle in the Rhône estuary and Gulf of Lions) 

The results from the 4 cruises performed in the Gulf of Lions and Rhone region, show that overall 
the Rhône plume has the potential to influence the seasonal dynamics of air-sea CO2 fluxes at 
regional scale. The seasonal cruises were not designed to capture extreme events but to study the 
seasonality of air-sea CO2 fluxes, we therefore did not capture extreme conditions. However, the 
strongest signals in pCO2 have always been observed at the mouth of the Delta. During spring, fall 
and winter all regions acted as a sink of CO2 with a clear gradient from highest to lowest fluxes, 
from the coast to the shelf. During summer, all regions acted as a source of CO2 for the 
atmosphere. 

-‐ MEDSEA-14C-MESO 14C incorporation techniques applied to a large mesocosm 
experiment in the bay of Villefranche during the bloom period 

Funding provided by MISTRALS in 2013 allowed performing primary production measurements 
based on 14C incorporation in the frame of a large pelagic mesocosm experiment. To assess the 
response of primary production and respiration of plankton communities to increasing pCO2 levels 
in Low Nutrient Low Chorophyll areas, two mesocosm experiments were conducted in the Bay of 
Calvi (Corsica, France) and in the Bay of Villefranche (France) in June-July 2012 and February-
March 2013 under different trophic state, temperature and irradiance condition. Nine mesocosms of 
50 m3 were deployed for 20 and 11 days respectively, and were subjected to seven pCO2 levels (3 
control and 6 elevated levels). The metabolism of the community was studied using several 
methods based on in situ incubations (oxygen light-dark, 18O and 14C uptake). Increasing pCO2 had 
no significant effect on gross primary production, net community production, particulate and 
dissolved carbon production, as well as on community respiration. These two mesocosms 
experiments, the first performed under low nutrient and low chlorophyll, suggest that in large areas 
of the ocean, increasing pCO2 levels may not lead to a significant change of plankton metabolic 
rates or the biological carbon pump. A special issue dedicated to the MEDSEA results (ECSS) was 
opened in December 2014.  

- PARTICULE (Impact of anthropogenic particles on coastal zones in PACA area). 

The main goals of this project are to quantify the atmospheric flux of anthropogenic particles 
and derived organic (mainly phtalates) and mineral compounds as well as their fate in the water 
column. The project was co-funded by PACA region, OT-Med Labex and Mermex for the 
acquisition of atmospheric and seawater sampling devices. Aerosol sampling is being 
conducted continuously at the Endoume station for analysing organic compounds including 
phthalates, organic acids and hydrocarbons. A one-year survey of the stoichiometric ratios and 
enzymatic activities in organic matter from atmospheric deposition has just started (MOOSE 
atmospheric station at Frioul Island, NW Mediterranean Sea). A marine survey will be soon 
conducted at the ANTARES MOOSE marine site (NW Mediterranean Sea) for determining 
bacterial and enzymatic activities and stoichiometric ratios of dissolved organic matter in 
surface profiles. 

- CHIPIE Evolution of the behavior of chemical elements with biogeochemical 
interest (N, P, Fe etc.) and carbon at the atmosphere-ocean interface under changing 
environmental conditions. 

The objective of this project is to study the impact of climate and environment change on the 
behavior of chemical elements and particulate carbon at the atmosphere-ocean interface. Three 
experiments were conducted in order to follow the evolution of the total concentrations and 
organic/inorganic speciation of nutrients (P, N, Fe) after the dust seeding in large tanks (300L) 
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inside a clean room. Preliminary results indicate no change in nitrate dynamic as a function of pH 
but strong effects were observed for DFe and a negative effect of acidification on aggregates 
formation was observed. This work confirm the importance to take into consideration the vertical 
dimension (sinking of particulate matter) when describing dissolved/particulate exchanges involved 
after atmospheric deposition. Those experiments and the methodological development of those 
‘clean minicosms’ are determinant for a part of the work that is proposed in the frame of the 
PEACETIME campaign during which 6 of those mesocosms will be used to conduct seeding 
experiments modifying both pH and temperature to follow the impacts on biota in 3-4 ecoregions of 
the Mediterranean Sea. (1 paper submitted to FRONTIERS). 

 
-‐ SUNMEX (Potential effect of aerosol and tropospheric ozone attenuation on 
marine ecosystems and seagrass rarefaction) 

The scattering and absorption of radiation by aerosols in the atmosphere attenuate the intensity of 
solar radiation available at sea surface and water column. In case of significant emissions such as 
those encountered in episodes of Saharan dust, the radiation attenuation can be the basis of a 
decrease in photosynthesis (Mallet et al., 2009). Although it has been little studied so far, it is likely 
that aerosol emissions from fires, combustion of fuels episodes of fossil attenuate UV and visible 
radiation reaching the Earth's surface and affect both phytoplankton growth and the intensity of 
photochemistry in the marine surface layer. In addition, natural and anthropogenic aerosol 
deposition may stimulate or inhibit primary and secondary productions. These processes are 
certainly exacerbated near urban megacities in the Mediterranean because of the intensity of 
radiation, the summer dust episodes and regular anthropogenic aerosols inputs. Solar radiations 
and Aerosol impacts on Mediterranean marine coastal waters are studied in MERMEX WP4 
Sunmex action by monitoring aerosol optical depth (with a CIMEL photometer and UV/Visible 
radiations in the atmosphere and in the water column as well as, CDOM, marine particles and 
Chlorophyll a fluorescence in Marseille Bay by using a bio-optical mooring line deployed. All the 
parameters are measured continuously and the data are sent by GPRS and available on a web site 
(http://www.com.univ-mrs.fr/ssc/info/sunmed/?page_id=26). 

-‐ PHOTOMED Metabolic and structural changes of the bacterial community in 
response to the phototransformations of dissolved and particulate organic matter in 
the Mediterranean Sea 

In the PHOTOMED project, we propose to study the effects of solar radiation on the alteration of 
contrasted DOM and POM originating from the Rhône River (i.e., terrestrial origin) and a 
phytoplanktonic culture (Emiliana huxleyi) (i.e., recent biological origin) and the consequences of 
these alterations on the metabolism and the diversity of the marine bacteria using this organic 
matter. Results from two experiments with DOM coming from the Rhone (sampled in March and 
June) and one with DOM coming from phytoplanktonic culture (Chaetoceros sp.) indicate that the 
photodegradation of DOM from the Rhone results in contrasting effects on both bacterial activity 
and diversity (DNA fingerprint by CE-SSCP) depending of the dates: when a stimulation and a 
change in diversity were observed in March, no effects on both parameters were measured in June. 
Concerning the photodegradation of phytoplanktonic DOM, we observed a decrease in bacterial 
activity and a modification in bacterial structure (454 pyrosequencing). Other experiments confirm 
the existence of an important oxidative stress in the bacteria attached to phytodetritus. It now 
remains to determine if this stress has a significant effect on the growth and diversity of attached 
bacteria. Concerning the autoxidative processes occurring in the POM in a salinity gradient, the 
results obtained showed a very intense autoxidative degradation of some lipidic components 
(unsaturated sterols and fatty-acids) of these particles in seawater and not in MilliQ water. This 
induction of autoxidative processes was attributed to radical cleavage of photochemically-produced 
hydroperoxides (formed on land during the senescence of higher plants) catalyzed by some metal 
ions released by the particles during the increase in salinity. 

 

Elvira Pulido, DONUT (Dependence of dissolved organic matter cycling on atmospheric inputs of 
nutrients in the surface oligotrophic ocean): 

 Recent research has shown that dust may impact the functioning of the microbial loop, enhancing 
bacterial DOM mineralization, and so limiting the carbon export. On the other hand, the interaction 
between heterotrophic bacteria and DOM in surface ocean can increase the residence time of DOM 
(MCP ‘Microbial Carbon Pump) promoting its export and sequestration in the deep ocean. The 
main goal of DONUT was to experimentally assess whether the bacterial response to dust 

43



deposition is susceptible to have an effect on the residence time of the DOM pool by modifying its 
bioavailability. The bacterial degradation of DOM was followed on dust-amended and control 
treatments during long-term incubations. The remaining water was then filtered and re-use as new 
culture medium to a bacterial natural assemblage. Despite the poor replicability of the control 
treatment, bacterial abundance and production was lower in the treatment previously submitted to 
dust enrichment (see Figure 6), suggesting a decrease in DOM lability after a dust deposition 
event. These preliminary results suggest a new link between dust and carbon cycle through the 
modification of the residence time of the DOM pool. A new set of experiments will be launched 
during 2015 to confirm these results. 

  
Figure 6 

 

Benoit Laurent, (benoit.laurent@lisa.u-pec.fr) DEMO-ChArMEx, (Monitoring of dust deposition in 
the Western Mediterranean area): 

In order to study the spatial and temporal variability of Saharan dust deposition in the Western 
Mediterranean area, CARAGA collectors were installed at 6 sites: Lampedusa - Italy; Mallorca - 
Spain; Ersa, Frioul, Casset and Montandon - France. Measurements of the mass of the total 
insoluble dust deposition are performed since mid-2010. Two additional partner stations were also 
equipped with a CARAGA collector: Granada - Spain, and Medenine - Tunisia. The statistical 
analysis of the first 3 years of measurements allows studying the frequency of Saharan dust 
deposition as well as the intensity of dry and wet deposition events. The representation of dry and 
wet deposition processes in 3-D models (CHIMERE, REG-CM and ALADIN - coll. LISA, LA, 
CNRM) is tested comparing the mass deposition simulated and measured for well-documented 
dust events. A specific work on how Saharan dust emitted from different source areas affects the 
Mediterranean marine biosphere is also in progress.  

 

Rémi Losno, (losno@ipgp.fr) and Zihan Qu (zihan.qu@lisa.u-pec.fr) Dust From Patagonia, (To 
measure chemical composition of dust exported to the Southern Ocean from Patagonia). The 
Austral region ranging from about 40° and 65° south is one of the major CO2 sink. Atmospheric 
dust feeds open ocean surface waters with trace metals and enhances phytoplankton primary 
productivity and CO2 removal. Patagonia is suspected to be the major dust source for the oceanic 
region ranging between 40°S and 60°S. The aim of this project is to document as far as possible 
the chemical properties and the amount of dust exported from Argentinian Patagonia to the 
Southern Ocean. 3 years of aerosol measurements and surface soil sampling for chemical 
analyses were achieved in 2014. A strong seasonality is observed for iron content in aerosol at Rio 
Gallegos (East coast, South Patagonia) which let suspect a seasonality of dust export to the Ocean 
(Figure 7). This program will end in 2015.	  
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Figure 7, from Qu Z, Losno R, Monna F, Vaillant M, Quisefit JP, Journet E, Quesne A, Heimburger 
A, Salvador J, Bulnes D, Ristori P & Quel E Spatial and Temporal Variations of Dust Elemental 
Composition in Patagonia, Goldschmidt Conference, Sacramento, June 8th-13th, 2014. 

 

Nathalie Lefevre:  

• ICOS France The Integrated Carbon Observation System includes the French CO2 observatories 
for long term monitoring. The general assembly took place in July 2014 in Paris. 
 
• PIRATA (Prediction and Research moored Array in the Tropical Atlantic) 
PIRATA BR 2014 
R/V: NOc. Antares (H40), Brazilian Navy  
Period: 10 July – 2 Sept. 2014 
Replacement of the CARIOCA sensor at the ATLAS buoy 8°N, 38°W and seawater samples taken 
for inorganic carbon and alkalinity measurements. 
PIRATA FR-2014 
N.O. Suroit 
Period: 9 April-22 May 2014 
Replacement of the CARIOCA sensor at the ATLAS buoy 6°S, 10°W and seawater samples taken 
for inorganic carbon and alkalinity measurements. 
 
• Camadas Finas V (Amazon river plume) 
R/V: NHo. Cruzeiro do Sul (H38), Brazilian Navy 
Period: 17 Sept. – 01 Oct. 2014. Underway fCO2 measurements were realized by Felipe Gaspar 
(Ph-D student of Manuel Flores and Nathalie Lefèvre) using the French CO2 system. 
 

 
Fig. 3. Track of the Camadas Finas V cruise. 

 
• Participation to the 1st international ICOS conference 23-25 Sep. 2014, Brussels, Belgium. 
Conference website: http://www.icos-infrastructure.eu/scienceconference.  
 
Participation to the TAV-PIRATA19-OceanSITES-Brazil-EU Dialogues meeting Tropical 
Atlantic Variability Meeting – Prediction and Research moored Array in the Tropical Atlantic 19 
Meeting – OceanSITES Meeting - Brazil-European Union Dialogues in Marine Research Meeting, 
3-7 Nov. 2014, Porto de Galinhas-PE, Brazil. Session on Physical-Biogeochemical. Conference 
website: www.tav-pirata19.com. and contributions (3) www.tav-
pirata19.com/documents/BookOfAbstracts.pdf  
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4. Human dimensions (outreach, capacity building, public engagement etc.) 	  
 

5. Top 10 publications in 2014 (Reports, ACCEPTED articles, models, datasets, products, 
website etc.) 	  
	  

Aghnatios C., Remi Losno, F. Dulac (2014), A fine fraction of soil used as an aerosol analogue 
during the DUNE experiment: sequential solubility in water with step-by-step decreasing 
pH, Biogeosciences, 11, 4627-4633. 

Araujo M, Noriega C & Lefèvre N, 2014, Nutrients and carbon fluxes in the estuaries of major 
rivers flowing into the tropical Atlantic, Frontiers in Marine Science, 1:10, doi: 
10.3389/fmars.2014.00010. 

Franco-Novela, A.C., J. M. Hernández-Ayón, E. Beier, V. Garçon, H. Maske, A. Paulmier, J. 
Färber-Lorda, R. Castro-Valdez, R. Sosa-Avalos, 2014, Air-sea CO2 fluxes above the 
stratified oxygen minimum zone in the coastal region off Mexico, Journal of Geophysical 
Research - Oceans, 119 (5), 2923-2937 

Guieu C., O. Aumont, A. Paytan, L. Bopp, C. S. Law, N. Mahowald, E. P. Achterberg, E. 
Marañón, B. Salihoglu, A. Crise, T. Wagener, B. Herut, K. Desboeufs, M. Kanakidou, N. 
Olgun, F. Peters, E. Pulido-Villena, A. Tovar-Sanchez, C. Völker, The significance of the 
episodic nature of atmospheric deposition to Low Nutrient Low Chlorophyll regions, Global 
Biogeochem. Cycles, 28, 1179–1198, doi:10.1002/2014GB004852. 

Guieu C., C. Ridame, E. Pulido-Villena, M. Bressac, K. Desboeufs, and F. Dulac, Impact of 
dust deposition on carbon budget: a tentative assessment from a mesocosm approach, 
Biogeosciences, 11, 5621–5635, 2014 

Heimburger Lars-Eric , Christophe Migon, Remi Losno, Juan-Carlos Miquel, Benoit Thibodeau, 
Marion Stabholz, Aurelie Dufour and Nathalie Leblond, (2014), Vertical export flux of 
metals in the Mediterranean Sea, Deap Sea Research IOceanographic Research Papers 
87, 14-23. 

Lefèvre N., D. F. Urbano, F. Gallois, and D. Diverrès, 2014, Impact of physical processes on 
the seasonal distribution of CO2 in the western tropical Atlantic, Journal of Geophysical 
Research, 119, doi: 10.1002/2013JC009248. 

Maugendre L., J.P. Gattuso, J. Louis, A. de Kluijver, S. Marro, K. Soetaert, F. Gazeau (2014) 
Effect of ocean warming and acidification on a plankton community in the NW 
Mediterranean Sea. ICES Journal of marine Science, 10.1093/icesjms/fsu161. 

Merlivat, L., J. Boutin, and D. Antoine (2014a), Roles of biological and physical processes in 
driving seasonal air--sea CO2 flux in the Southern Ocean: New insights from CARIOCA 
pCO2, Journal of Marine Systems, in press, 
doi:http://dx.doi.org/10.1016/j.jmarsys.2014.04.015. 

Montes, I., B. Dewitte, E. Gutknecht, A. Paulmier, I. Dadou, A. Oschlies, V. Garcon, 2014, 
High-resolution modeling of the Eastern Tropical Pacific Oxygen Minimum Zone: 
Sensitivity to the tropical oceanic circulation, Journal of Geophysical Research: Oceans, 1-
17. <10.1002/2014JC009858> 

Noriega C, Araujo M, Lefèvre N, Flores Montes M, Gaspar F & Veleda D, 2014, Spatial and 
temporal variability of CO2 fluxes in tropical estuarine systems near areas of high 
population density in Brazil, Regional Environmental Change, doi: 10.1007/s10113-014-
0671-3. 

Parard, G., J. Boutin, Y. Cuypers, P. Bouruet-Aubertot, and G. Caniaux (2014), On the 
physical and biogeochemical processes driving the high-frequency variability of CO2 
fugacity at 6°S, 10°W: Potential role of the internal waves, Journal of Geophysical 
Research: Oceans, doi:10.1002/2014JC009965. 

Resplandy, L., J. Boutin, and L. Merlivat (2014), Observed small spatial scale and seasonal 
variability of the CO2 system in the Southern Ocean, Biogeosciences, 11(1), 75-90, 
doi:10.5194/bg-11-75-2014. 	  

 
6. Goals, priorities and plans for future activities/events	  
 
We will organize in June 2015 a SOLAS-France workshop and we hope in September a large 
participation of the French SOLAS community to the SOLAS OSC in Kiel.	  
	  
January 2015: Submission of a Marie Skłodowska-Curie Innovative Training Network (ETN) entitled 
“VOYaGE: Variability of OxYGen in marine Ecosystems and climate change” with common topics 
on the variability of oxygen in marine ecosystems, in the context of climate change (Chile, Europe, 
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South Africa, Turkey, USA). Contact: V. Garçon. 
 
August 2015: Goldschmidt conference (August 16-21th, Prague): session “What are the Unifying 
Principles Common to all Three Oxygen Minimum Zones (OMZs)?” (A. Paulmier: co-convener with 
J. Moffet: aurelienLEGOS@gmail.com). 
 
AtlantOS: Optimizing and enhancing the integrated Atlantic Ocean observing system. This 
H2020 project has been accepted. One objective is to equip the PIRATA mooring at 6oS, 8oE with a 
CARIOCA sensor for surface CO2 monitoring. This mooring is located close to the Congo outflow. 
 
PEAcEtIME (ProcEss studies at the Air-sEa Interface after dust deposition in MEditerranean 
sea). (C. Guieu and K. Desboeufs) PEACETIME proposes to study the fundamental processes 
and their interactions at this key interface in the Mediterranean Sea, and how these processes 
impact, and will impact, the functioning of the pelagic ecosystem and the feedback to the 
atmosphere, today and in the future. This 4-year project, centered both on a cruise in the central 
MS (planned in May 2016 when the high dust deposition occurs) and on strong modeling 
developments (from 0-D to 3-D), involves 14 research institutes in France and 9 abroad for a total 
of 80 scientists. Such pluridisciplinary project focusing on the chemical, physical (with a strong 
focus on optics) and biological characterization of the Atmosphere-Ocean interface is the first of its 
kind for the French ‘Ocean-Atmosphere’ research community. The Mediterranean Sea is an area 
designed as a hot spot for biodiversity but also a hot spot for climate change and anthropogenic 
pressure: PEACeTIME constitutes an integrated approach at different time and space scales to the 
study of this environment at the air-sea interface: this will also be the first project of this kind to be 
conducted in the Mediterranean Sea. PEACeTIME has received support from the two international 
projects SOLAS and IMBER and was also endorsed by GEOTRACES as a process-study. A pre-
proposal was submitted to ANR Blanc in October 2014. This coordinated multidisciplinary effort 
comprises 14 research institutes in France and 9 abroad for a total of 80 scientists. The 
PEACETIME proposal has been evaluated by the French fleet commission and the PEACETIME 
cruise has been ranked in priority number 1 for a scheduling in 2016 or 2017 

LandSO (Land Supply of Limiting Nutrients in the Southern Ocean), R. Losno, F. Monna, L. 
Meynadier, J. Gaillardet, E. Viollier, D. Cardinal, C. Provost, D. Ruiz-Pino, Y. Balkanski, E. Quel 
and P. Ristori. We propose to quantify the impact of trace metals and silicon release by continents on 
the Southern Ocean and to determine how it is recorded in sediment. This ocean is of paramount 
importance in the global carbon cycle because it is the largest potential sink of anthropogenic CO2 
and its active biological pump exports large amounts of carbon to the deep ocean and sediments. 
Large uncertainties still remain on the evolution of this carbon sink and especially: i) on its forcing by 
atmospheric deposition of dust transported from the arid continental areas contribution to ocean 
micronutrient inputs and ii) on the transportation process downward the water column. In the present 
anthropogenic conditions related to greenhouse gas increase and global warming, feedback from the 
Southern Ocean biological pump produced by land nutrient supply are highly probable and must be 
investigated. One of the major goals of this project is to determine how the atmospheric deposition 
signal can be transferred into the surface sediment of the ocean. This project is today at a proposal 
state and not yet funded, it will be proposed to SOLAS endorsement.	  

 

Figure 6: Correlation between atmospheric iron deposition and chlorophyl, from [Falkowski, P. G et al. 
(2003)]. The Southern Ocean shows the largest area of strong correlation and therefore of possible 
strongest influence of atmospheric deposition intensity.	  

7. Other comments 	  

47



 
	  

48



	  	  	   Annual	  Report	  for	  the	  year	  2014:	  	  

 
SOLAS Germany                            
compiled by: Hermann W. Bange, GEOMAR 
 
Notes: 
Reporting Period is January 2014 – December 2014 
Information will be used for: reporting, fundraising, networking, strategic development & outreach 
 
1. Scientific highlights  
 

Large-scale impact of Saharan dust on the North Atlantic Ocean circulation 
 
N. Serra1, N. Martínez Avellaneda2, and D. Stammer1 
 
1 Institut für Meereskunde, Centrum für Erdsystemforschung und Nachhaltigkeit, University of 
Hamburg, Germany, 
2 Now at Climate, Atmosphere Science and Physical Oceanography, Scripps Institution of 
Oceanography, University of California San Diego, La Jolla, California, USA 
 
Serra, N., Martinez Avellaneda, N. and Stammer, D., 2014. Large-scale impact of Saharan dust on 
the North Atlantic Ocean circulation. J. Geophys. Res. Oceans, 119: doi:10.1002/2013JC009274. 
 
Abstract.  The potential for a dynamical impact of Saharan mineral dust on the North Atlantic Ocean 
large-scale circulation is investigated. To this end, an ocean general circulation model forced by 
atmospheric fluxes is perturbed by an idealized, seasonally varying, net shortwave flux anomaly, as 
it results from remote sensing observations of aerosol optical thickness representing Saharan dust 
load in the atmosphere. The dust dynamical impact on the circulation is assessed through a 
comparison between perturbed and an unperturbed run. Results suggest that, following the dust-
induced shortwave irradiance anomaly, a buoyancy anomaly is created in the Atlantic offshore the 
African coast, which over the course of the time propagates westward into the interior Atlantic while 
progressively subducting. Changes in the large-scale barotropic and overturning circulations are 
significant after 3 years, which coincides with the elapsed time required by the bulk of the buoyancy 
perturbation to reach the western boundary of the North Atlantic. Although small in amplitude, the 
changes in the meridional overturning are of the same order as interannual-to-decadal variability. 
Variations in the amplitude of the forcing lead to changes in the amplitude of the response, which is 
almost linear during the first 3 years. In addition, a fast, but dynamically insignificant, response can 
be observed to propagate poleward along the eastern boundary of the North Atlantic, which 
contributes to a nonlinear response in the subpolar region north of 40°N. 
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Vertical sections of ΔT (in °C) averaged at 20°N for integration years 1–4 (a–d) from experiment SINE with a pure seasonal 
cycle in the perturbation to the net shortwave heat flux. (Fig is taken from Serra et al., J Geophys Res Oceans 
doi:10.1002/2013JC009274.)  
 
 
Abiotic methanogenesis from organosulphur compounds under ambient 
conditions 
 
Frederik Althoff1,2, Kathrin Benzing3, Peter Comba3, Colin McRoberts4, Derek R. Boyd5, Steffen 
Greiner6 and Frank Keppler1,2 
 
1 Institute of Earth Sciences, University of Heidelberg, Germany 
2 Max Planck Institute for Chemistry, Germany 
3 Anorganisch-Chemisches Institut, University of Heidelberg, Germany 
4 Agri-Food and Biosciences Institute, Belfast, UK 
5 School of Chemistry and Chemical Engineering, Queen´s University Belfast, UK 
6 Centre for Organismal Studies, Heidelberg, Germany 
 
Althoff, F. et al., 2014. Abiotic methanogenesis from organosulphur compounds under ambient 
conditions. Nature Comm., 5: 4205. 
 
Abstract.  Methane in the environment is produced by both biotic and abiotic processes. 
Biomethanation involves the formation of methane by microbes that live in oxygen-free 
environments. Abiotic methane formation proceeds under conditions at elevated temperature and/or 
pressure. Here we present a chemical reaction that readily forms methane from organosulphur 
compounds under highly oxidative conditions at ambient atmospheric pressure and temperature. 
When using iron(II/III), hydrogen peroxide and ascorbic acid as reagents, S-methyl groups of 
organosulphur compounds are efficiently converted into methane. In a first step, methyl sulphides 
are oxidized to the corresponding sulphoxides. In the next step, demethylation of the sulphoxide via 
homolytic bond cleavage leads to methyl radical formation and finally to methane in high yields. 
Because sulphoxidation of methylsulphides is ubiquitous in the environment, this novel chemical 
route might mimic methane formation in living aerobic organisms. 
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Route of abiotic CH4 formation. The ferryl species ([FeIV=O] 2þ, coloured in orange) is postulated to be primarily responsible 
for CH4 formation. The carbon atom from which CH4 emerges is highlighted in light red. Starting materials are coloured in dark 
red (stoichiometric factors omitted). (Fig. is taken from Althoff et al., Nature Comm., 2014) 
 
 
Effects of ocean acidification on the biogenic composition of the sea-surface 
microlayer: Results from a mesocosm study  
 
Luisa Galgani1,2, Christian Stolle3, Sonja Endres1, Kai G. Schulz1,4, and Anja Engel1 

 
1 Geomar Helmholtz Centre for Ocean Research, Kiel, Germany 
2 Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Research, Bremerhaven, 
Germany 
3 Leibniz Institute for Baltic Sea Research, Rostock, Germany  
4 School of Environmental Science and Management, Centre for Coastal Biogeochemistry, Southern 
Cross University, Lismore, New South Wales, Australia 
 
Galgani, L., Stolle, C., Endres, S., Schulz, K.G. and Engel, A., 2014. Effects of ocean acidification on 
the biogenic composition of the sea-surface microlayer: Results from a mesocosm study. J. 
Geophys. Res. Oceans, on-line: doi: 10.1002/2013JC009695. 
 
 
Abstract.  The sea-surface microlayer (SML) is the ocean’s uppermost boundary to the atmosphere 
and in control of climate relevant processes like gas exchange and emission of marine primary 
organic aerosols (POA). The SML represents a complex surface film including organic components 
like polysaccharides, proteins, and marine gel particles, and harbors diverse microbial communities. 
Despite the potential relevance of the SML in ocean-atmosphere interactions, still little is known 
about its structural characteristics and sensitivity to a changing environment such as increased 
oceanic uptake of anthropogenic CO2. Here we report results of a large-scale mesocosm study, 
indicating that ocean acidification can affect the abundance and activity of microorganisms during 
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phytoplankton blooms, resulting in changes in composition and dynamics of organic matter in the 
SML. Our results reveal a potential coupling between anthropogenic CO2 emissions and the biogenic 
properties of the SML, pointing to a hitherto disregarded feedback process between 
ocean and atmosphere under climate change. 
 

 
Scientists sample the mesocosm's surface with a glass plate. Photo: Sonja Endres, GEOMAR. 
 
	  
2. International interactions and collaborations (including contributions to international 
assessments such as the IPCC, links with observation communities, links with policy 
makers or socio-economics circles, etc.)  
 Projects 

• BIOACID 
• InGOS 
• SHIVA 
• TransBrom 
• CarboChange 
• SCOR WGs #141, #142, and #143 
• Boknis Eck Time Series Station 
• CVOO/CVAO 
• SFB754 
• and many more 
 

Partner Institutions 
• INDP, Mindelo, Cape Verde 
• IMARPE, Callao, Peru 
• Ocean University China, Qingdao, China 
• and many more 

 
International Organisations 

• IPCC 
• and many more 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
 
3. Activities/main accomplishments (research projects, cruises, special events, workshops, 
remote sensing used, model and data intercomparisons etc.)  

• SOPRAN Annual Meeting, 25/26 March 2014, Bremen 
• SCOR Annual Meeting, 15-17 September 2014, Bremen 
• DFG Meeting ‘Towards an Integrated German Indian Ocean Study 2015-2020, Kiel, 22/23 

January 2014 
• Two Mesocosm Experiments off Canary Islands (Spring 2014 and Fall 2014) 
• SOPRAN Aeolotron Experiment (PIs: B. Jähne U Heidelberg and A. Engel, GEOMAR), 

Heidelberg, Nov. 2014 
• OASIS R/V Sonne Cruise SO235, W Indian Ocean, June/July 2014 (PI: K. Krüger, 

GEOMAR and U Oslo, C. Marandino, GEOMAR, and B. Quack, GEOMAR) 
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4. Human dimensions (outreach, capacity building, public engagement etc.)  
Several newspaper articles, TV features, etc. about SOPRAN/BIOACID/SCOR WG #143 etc. 
activities have been produced. 

5. Top 10 publications in 2014 (Reports, ACCEPTED articles, models, datasets, products, 
website etc.)  
Althoff,	  F.	  et	  al.,	  2014.	  Abiotic	  methanogenesis	  from	  organosulphur	  compounds	  under	  ambient	  conditions.	  Nature	  

Comm.,	  5:	  4205.	  
Bakker,	  D.C.E.	  et	  al.,	  2014.	  Air-‐sea	  interactions	  of	  natural	  long-‐lived	  greenhouse	  gases	  (CO2,	  N2O,	  CH4)	  in	  a	  changing	  

climate.	  In:	  P.S.	  Liss	  and	  M.T.	  Johnson	  (Editors),	  Ocean-‐Atmosphere	  Interactions	  of	  Gases	  and	  Particles.	  
Springer	  Verlag,	  Heidelberg,	  pp.	  113-‐169.	  

Bittig,	  H.,	  2014.	  Towards	  a	  quantum	  leap	  in	  oceanic	  oxygen	  observation.	  PhD	  Thesis,	  University	  of	  Kiel,	  Kiel,	  169	  +	  XXXI	  
pp.	  

Bittig,	  H.,	  Fiedler,	  B.,	  Scholz,	  R.,	  Krahmann,	  G.	  and	  Körtzinger,	  A.,	  2014.	  Time	  response	  of	  oxygen	  optodes	  on	  profiling	  
platforms	  and	  its	  dependence	  on	  flow	  speed	  and	  temperature.	  Limnol.	  Oceanogr.	  Methods,	  12:	  617-‐636.	  

Bopp,	  M.,	  2014.	  Luft-‐	  und	  wasserseitige	  Strömungsverhältnisse	  im	  ringförmigen	  Heidelberger	  Wind-‐Wellen-‐Kanal	  
(Aeolotron).	  MSc	  Thesis,	  University	  of	  Heidelberg,	  Heidelberg,	  85	  pp.	  

Endres,	  S.,	  Galgani,	  L.,	  Riebesell,	  U.,	  Schulz,	  K.-‐G.	  and	  Engel,	  A.,	  2014.	  Stimulated	  bacterial	  growth	  under	  elevated	  pCO2:	  
Results	  from	  an	  off-‐shore	  mesocosm	  study.	  PLoS	  ONE,	  9(6):	  e99228.	  

Engel,	  A.	  et	  al.,	  2014.	  Impact	  of	  CO2	  enrichment	  on	  organic	  matter	  dynamics	  during	  nutrient	  induced	  coastal	  
phytoplankton	  blooms.	  J.	  Plankton	  Res.,	  36(3):	  641-‐657.	  

Friedrich,	  J.	  et	  al.,	  2014.	  Investigating	  hypoxia	  in	  aquatic	  environments:	  diverse	  approaches	  to	  addressing	  a	  complex	  
phenomenon.	  Biogeosci.,	  11(4):	  1215-‐1259.	  

Fomba,	  K.W.	  et	  al.,	  2014.	  Long-‐term	  chemical	  characterization	  of	  tropical	  and	  marine	  aerosols	  at	  the	  Cape	  Verde	  
Atmospheric	  Observatory	  (CVAO)	  from	  2007	  to	  2011.	  Atmos.	  Chem.	  Phys.,	  14(17):	  8883-‐8904.	  

Galgani,	  L.,	  Stolle,	  C.,	  Endres,	  S.,	  Schulz,	  K.G.	  and	  Engel,	  A.,	  2014.	  Effects	  of	  ocean	  acidification	  on	  the	  biogenic	  
composition	  of	  the	  sea-‐surface	  microlayer:	  Results	  from	  a	  mesocosm	  study.	  J.	  Geophys.	  Res.	  Oceans,	  on-‐line:	  
doi:	  10.1002/2013JC009695.	  

Garçon,	  V.C.	  et	  al.,	  2014.	  Perspectives	  and	  Integration	  in	  SOLAS	  Science.	  In:	  P.S.	  Liss	  and	  M.T.	  Johnson	  (Editors),	  Ocean-‐
Atmosphere	  Interactions	  of	  Gases	  and	  Particles.	  Springer	  Verlag,	  Heidelberg,	  pp.	  247-‐306.	  

Guieu,	  C.	  et	  al.,	  2014.	  The	  significance	  of	  the	  episodic	  nature	  of	  atmospheric	  deposition	  to	  Low	  Nutrient	  Low	  Chlorophyll	  
regions.	  Global	  Biogeochem.	  Cycles,	  on-‐line.	  doi:	  10.1002/2014GB004852.	  

Hartmann,	  K.,	  2014.	  N2O-‐Messungen	  im	  Auftriebsgebiet	  vor	  Namibia.	  BSc	  Thesis,	  University	  of	  Kiel,	  Kiel,	  61	  pp.	  
Hepach,	  H.,	  2014.	  Marine	  emissions	  of	  halogenated	  trace	  gases	  from	  the	  tropical	  ocean.	  PhD	  Thesis,	  University	  of	  Kiel,	  

Kiel,	  201	  pp.	  
Hepach,	  H.	  et	  al.,	  2014.	  Drivers	  of	  diel	  and	  regional	  variations	  of	  halocarbon	  emissions	  from	  the	  tropical	  North	  East	  

Atlantic.	  Atmos.	  Chem.	  Phys.,	  14(3):	  1255-‐1275.	  
Kiefhaber,	  D.,	  2014.	  Optical	  measurement	  of	  short	  wind	  waves	  -‐	  from	  the	  laboratory	  to	  the	  field.	  PhD	  Thesis,	  University	  

of	  Heidelberg,	  Heidelberg,	  174	  pp.	  
Kiefhaber,	  D.,	  Reith,	  S.,	  Rocholz,	  R.	  and	  Jähne,	  B.,	  2014.	  High-‐speed	  imaging	  of	  short	  wind	  waves	  by	  shape	  from	  

refraction.	  J.	  Europ.	  Opt.	  Soc.	  Rap.	  Public.,	  9:	  14015.	  
Kreus,	  M.,	  Schartau,	  M.,	  Engel,	  A.,	  Nausch,	  M.	  and	  Voss,	  M.,	  2014.	  Variations	  in	  the	  elemental	  ratio	  of	  organic	  matter	  in	  

the	  central	  Baltic	  Sea:	  Part	  I	  –	  Linking	  primary	  production	  to	  remineralization	  at	  Gotland	  Deep	  monitoring	  site	  
BY15.	  Continental	  Shelf	  Research,	  on-‐line,	  doi	  :10.1016/j.csr.2014.06.015.	  

Lampel,	  J.,	  2014.	  Measurements	  of	  reactive	  trace	  gases	  in	  the	  marine	  boundary	  layer	  using	  novel	  DOAS	  methods.	  PhD	  
Thesis,	  University	  of	  Heidelberg,	  Heidelberg,	  324	  pp.	  

Mahajan,	  A.	  et	  al.,	  2014.	  Glyoxal	  observations	  in	  the	  global	  marine	  boundary	  layer.	  J.	  Geophys.	  Res.	  Atmosphere,	  119:	  
6160–6169.	  

Mesarchaki,	  E.	  et	  al.,	  2014.	  A	  novel	  method	  for	  the	  measurement	  of	  VOCs	  in	  seawater	  using	  needle	  traps	  devices	  and	  
GC-‐MS.	  Mar.	  Chem.,	  159:	  1-‐8.	  

Nagel,	  L.,	  2014.	  Active	  thermography	  to	  investigate	  small-‐scale	  air-‐water	  transport	  processes	  in	  the	  laboratory	  and	  the	  
field.	  PhD	  Thesis,	  University	  of	  Heidelberg,	  Heidelberg,	  119	  pp.	  

Niedermeier,	  N.,	  2014.	  Experimental	  determination	  of	  the	  mass	  deposition	  flux	  of	  mineral	  dust	  at	  the	  Cape	  Verde	  
Islands.	  PhD	  Thesis,	  University	  of	  Leipzig,	  Leipzig.	  

Niedermeier,	  N.	  et	  al.,	  2014.	  Mass	  deposition	  fluxes	  of	  Saharan	  mineral	  dust	  to	  the	  tropical	  northeast	  Atlantic	  Ocean:	  an	  
intercomparison	  of	  methods.	  Atmos.	  Chem.	  Phys.,	  14(5):	  2245-‐2266.	  

Serra,	  N.,	  Martinez	  Avellaneda,	  N.	  and	  Stammer,	  D.,	  2014.	  Large-‐scale	  impact	  of	  Saharan	  dust	  on	  the	  North	  Atlantic	  
Ocean	  circulation.	  J.	  Geophys.	  Res.	  Oceans,	  119:	  doi:10.1002/2013JC009274.	  

Shi,	  Q.,	  Petrick,	  G.,	  Quack,	  B.,	  Marandino,	  C.	  and	  Wallace,	  D.,	  2014.	  Seasonal	  variability	  of	  methyl	  iodide	  in	  the	  Kiel	  Fjord.	  
J.	  Geophys.	  Res.	  Oceans,	  119:	  doi:10.1002/2013JC009328.	  

Stemmler,	  I.,	  Hense,	  I.,	  Quack,	  B.	  and	  Maier-‐Reimer,	  E.,	  2014.	  Methyl	  iodide	  production	  in	  the	  open	  ocean.	  Biogeosci.,	  
11:	  4459-‐4476.	  

Völker,	  C.	  and	  Tagliabue,	  A.,	  2014.	  Modeling	  organic	  iron-‐binding	  ligands	  in	  a	  three-‐dimensional	  biogeochemical	  ocean	  
model.	  Mar.	  Chem.,	  on-‐line.	  

Weinberg,	  I.,	  2014.	  Emission	  and	  dynamics	  of	  halocarbons	  from	  seagrass	  meadows	  traced	  by	  stable	  carbon	  isotopes.	  
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PhD	  Thesis,	  University	  of	  Hamburg,	  Hamburg,	  128	  pp.	  
Wieck,	  H.,	  2014.	  Die	  Verteilung	  von	  DMS,	  DMSO	  und	  DMSP	  im	  Auftriebsgebiet	  vor	  Peru	  (Meteor	  M91-‐Fahrt).	  BSc	  Thesis,	  

University	  of	  Kiel,	  Kiel,	  46	  pp.	  
Zamora,	  L.M.	  and	  Oschlies,	  A.,	  2014.	  Surface	  nitrification:	  a	  major	  uncertainty	  in	  marine	  N2O	  emissions.	  Geophys.	  Res.	  

Lett,	  41:	  4247–4253.	  
Zindler,	  C.,	  Marandino,	  C.A.,	  Bange,	  H.W.,	  Schütte,	  F.	  and	  Saltzman,	  E.S.,	  2014.	  Nutrient	  availability	  determines	  dimethyl	  

sulfide	  and	  isoprene	  distribution	  in	  the	  eastern	  Atlantic	  Ocean.	  Geophys.	  Res.	  Lett.,	  41:	  3181–3188.	  
Ziska,	  F.,	  2014.	  Global	  halocarbon	  global	  emissions	  for	  the	  recent	  past	  and	  future.	  PhD	  Thesis,	  University	  of	  Kiel,	  Kiel,	  

232	  pp.	  
 

6. Goals, priorities and plans for future activities/events 
• SOLAS Open Science Conference in Kiel, September 2015 (in cooperation with Kiel 

University, Future Ocean Excellence Cluster Kiel and SOLAS IPO) 
• Planning and construction of the Ocean Science Centre in Mindelo, Cape Verde Island 
• R/V Sonne cruise ASTRA-OMZ, ETSP, Oct. 2015 (PIs C. Marandino, D. Grundle, T 

Steinhoff, GEOMAR). 
• SCOR WG #143 Annual Meeting, Kiel, 4 Sept. 2015 
• Technical meeting ‘Applications	  and	  Perspectives	  of	  Cavity	  Enhanced	  Optical	  Detection	  

Techniques	  in	  Ocean	  Sciences’,	  April	  or	  May	  2015	  (H	  Bange,	  G.	  Friedrichs) 
• Workshop ‘Seasurface microlayer’, Kiel, July 2015 (H. Bange, A. Engel, G. Friedrichs) 

 

7. Other comments  
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	  	  	   Annual	  Report	  for	  the	  year	  2014:	  	  

 
SOLAS Ireland                                  
compiled by: Brian Ward 
Notes: 
Reporting Period is January 2014 – December 2014 
Information will be used for: reporting, fundraising, networking, strategic development & outreach 
 
1. Scientific highlights  
 
The Air–Sea Interaction Profiler (ASIP): An Autonomous Upwardly Rising Profiler for 
Microstructure Measurements in the Upper Ocean 

 

Figure 1 (a),(b): Distribution of shear data for two shear probes on ASIP as a function of depth 
from a single deployment of 82 profiles in the subtropical Atlantic. The enhanced turbulence from 
the thruster is clearly seen at the base of the profile. It is also apparent that there is an enhanced 
shear signal as the surface is approached. The probability density function (pdf) is normalized by 
the number of measurements at each depth interval. 

The upper few meters of the ocean form a critical layer for air–sea interaction, but because of 
observational challenges this region is undersampled. However, the physical processes controlling 
momentum transfer, gas exchange, and heat transfer are all concentrated in the uppermost region 
of the ocean. To study this region, the Air–Sea Interaction Profiler (ASIP) was developed. This is an 
autonomous microstructure vertical profiling instrument that provides data from a maximum depth 
of 100m to the ocean surface and allows measurements to be performed in an undisturbed 
environment. The core sensor package on ASIP includes shear probes, microstructure and CTD-
quality temperature and conductivity sensors, a photosynthetically active radiation (PAR) sensor, 
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and an oxygen optode providing a repeated high-resolution dataset immediately below the air–sea 
interface. Autonomous profiling is accomplished with thrusters that submerge the positively buoyant 
instrument. Once the desired depth is reached, ASIP ascends through the water column acquiring 
data. At the surface, ASIP acquires its position and transmits this over the Iridium satellite network. 
ASIP is then placed in a low-power mode for a specified period, whereupon it repeats the profile 
cycle. Two-way communication over the Iridium network allows mission parameters to be changed 
in real time. ASIP has been used to study several scientific questions, such as the impact of diurnal 
warming on atmospheric processes, turbulence scaling in the upper ocean, parameterizing air–sea 
gas exchange, salinity gradients in the ocean surface boundary layer (OSBL), and consequences 
for remote sensing. 

B. Ward, T. Fristedt, A. H. Callaghan, G. Sutherland, X. Sanchez, and J. Vialard, 2014. The Air-Sea 
Interaction Profiler (ASIP): An autonomous upwardly-rising profiler for microstructure 
measurements in the upper ocean. J. Atmos. Oceanic Technol. , 31 :2246-2267. 
doi:10.1175/JTECH-D-14-00010.1 

Evaluating Langmuir turbulence parameterizations in the ocean surface boundary layer

 

Measured values of the dissipation of turbulent kinetic energy at a depth of z=h/2 normalized by the 
dissipation model by Belcher et al. (2012) using the (a) mixed layer depth and (b) mixing layer 
depth for the turbulent length scale, respectively.  

It is expected that surface gravity waves play an important role in the dynamics of the ocean 
surface boundary layer (OSBL), quantified with the turbulent Langmuir. However, simultaneous 
measurements of the OSBL dynamics along with accurate measurements of the wave and 
atmospheric forcing are lacking. Measurements of the turbulent dissipation rate were collected 
using the Air-Sea Interaction Profiler (ASIP), a freely rising microstructure profiler. Two definitions 
for the OSBL depth are used: the mixed layer derived from measurements of density, and the 
mixing layer determined from direct measurements of dissipation. When surface buoyancy forces 
are relatively small, the dissipation scaled with the Langmuir number – LA-2 only near the surface 
with no dependency on La at mid-depths of the OSBL when using the mixed layer depth as the 
turbulent length scale. However, if mixing layer was used, then the dependence of the dissipation 
with La-2 is more uniform throughout the OSBL. For relatively high destabilizing surface 
buoyancy forces, the dissipation is proportional to the ratio of the OSBL depth against the Langmuir 
stability length LL. Observations of epsilon are compared with the OSBL regime diagram of Belcher 
 et al. (2012) and are generally within an order of magnitude, but there is an improved agreement if 
hε is used as the turbulent length scale rather than hρ. 
 
 
Sutherland, G., K. H. Christensen, and B. Ward, 2014. Evaluating langmuir turbulence in 
the oceanic boundary layer. J. Geophys. Res. , 119 :1899–1910. doi:10/tft 
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2. International interactions and collaborations (including contributions to international 
assessments such as the IPCC, links with observation communities, links with policy 
makers or socio-economics circles, etc.)  
  

• Member of SOLAS SSC (Ward) 
• Member of WCRP Data Advisory Council (Ward) 
• Member of the Scientific and Organising Committee for the ESA-SOLAS-EGU Conference, 

2014 (Ward) 
• Co-chair of ICES/OSPAR Study Group on Ocean Acidification SGOA (McGovern) 

 
3. Activities/main accomplishments (research projects, cruises, special events, workshops, 
remote sensing used, model and data intercomparisons etc.)  
 

• Participation in the marginal ice zome experiment in Svalbard in collaboration with the 
Geophysical Institute, Bergen (Ward)  

• Hosted the WDAC 3rd Annual meeting in Galway in May (Ward) 
• Vice-Chair of the WDAC Surface Fluxes Task Force (Ward) 
• PEGASO cruise to Antarctica, November to February 2014-2015 (O’Dowd) 
• As part of the inshore CO2 source/sink project in Irish waters a high alkalinity river and 

estuary (The River Suir and Waterford Harbour), a low alkalinity river and estuary (The 
River Slaney and Wexford Harbour) and a shellfish growing area, with limited freshwater 
influence (Bantry Bay) were the sites selected, which were sampled during each season in 
2014, see Figure 1 below. Winter sampling of Waterford and Wexford Harbour will be 
completed in February 2015. Dissolved inorganic carbon, total alkalinity, dissolved 
nutrients, dissolved and total organic carbon and salinity were measured at every station, 
along with oxygen and temperature sensors. Analysis is underway and should be 
completed in the first quarter of 2015. 

• Ongoing winter monitoring of nutrients and OA parameters continued in Irish coastal 
waters as part of the annual Winter Nutrients Survey, where sampling around the east, 
north and west coast of Ireland was completed in January 2014. Analysis is near 
completion. 

• A trans-Atlantic survey was completed in May 2014 where OA parameters and dissolved 
nutrients were sampled along a transect from the southern end of the Hatton Bank, across 
the Rockall Trough and along the Irish western shelf. Analysis is near completion. 

4. Human dimensions (outreach, capacity building, public engagement etc.)  
• Presentation of local school at NUIG in September (Ward) 
• Participation in the NUIG Open Science Festival in November (Ward) 
• As part of Eco Eye, an environmental TV series produced by RTE, Ireland, Triona McGrath 

was interviewed about OA research in Ireland, where sampling procedures were filmed on 
board the RV Celtic Explorer and laboratory work filmed at the Marine Institute, Ireland. 

5. Top 10 publications in 2014 (Reports, ACCEPTED articles, models, datasets, products, 
website etc.)  
B. Ward, T. Fristedt, A. H. Callaghan, G. Sutherland, X. Sanchez, and J. Vialard, 2014. The Air-Sea 
Interaction Profiler (ASIP): An autonomous upwardly-rising profiler for microstructure 
measurements in the upper ocean. J. Atmos. Oceanic Technol. , 31 :2246–2267. 
doi:10.1175/JTECH-D-14-00010.1 

Callaghan, A. H., B. Ward, and J. Vialard, 2014. Influence of surface forcing on nearsurface and 
mixing layer turbulence in the tropical Indian Ocean. Deep-Sea Res. I , 94 :107–123. 
doi:10.1016/j.dsr.2014.08.009 

Landwehr, S., S. D.Miller, M. J. Smith, E. S. Saltzman, and B.Ward, 2014. Analysis of the PKT 
correction for direct CO2  flux measurements over the ocean. Atmos. Chem. Phys., 14 :3361–3372. 
doi:10.5194/acp-14-3361-2014 

Scanlon, B. and B. Ward, 2014. Oceanic wave breaking coverage seperation techniques for active 
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and maturing whitecaps. Method Oceanogr.  doi:10.1016/j.mio.2014.03.001 

Sutherland, G., K. H. Christensen, and B. Ward, 2014. Evaluating langmuir turbulence in the 
oceanic boundary layer. J. Geophys. Res. , 119 :1899–1910. doi:10/tft 

Kourtchev, I., Fuller, S. J., Giorio, C., Healy, R. M., Wilson, E., O'Connor, I., Wenger, J. C., 
McLeod, M., Aalto, J., Ruuskanen, T. M., Maenhaut, W., Jones, R., Venables, D. S., Sodeau, J. R., 
Kulmala, M., and Kalberer, M.: Molecular composition of biogenic secondary organic aerosols 
using ultrahigh-resolution mass spectrometry: comparing laboratory and field studies, Atmos. 
Chem. Phys., 14, 2155-2167, doi:10.5194/acp-14-2155-2014, 2014. 
 
Ovadnevaite, J., Manders, A., de Leeuw, G., Ceburnis, D., Monahan, C., Partanen, A.-I., 
Korhonen, H., and O'Dowd, C. D.: A sea spray aerosol flux parameterization encapsulating wave 
state, Atmos. Chem. Phys., 14, 1837-1852, doi:10.5194/acp-14-1837-2014, 2014. 
 
Berresheim, H., Adam, M., Monahan, C., O'Dowd, C., Plane, J. M. C., Bohn, B., and Rohrer, F.: 
Missing SO2 oxidant in the coastal atmosphere? – observations from high-resolution 
measurements of OH and atmospheric sulfur compounds, Atmos. Chem. Phys., 14, 12209-12223, 
doi:10.5194/acp-14-12209-2014, 2014. 
 
Lawler, M. J., Whitehead, J., O'Dowd, C., Monahan, C., McFiggans, G., and Smith, J. N.: 
Composition of 15–85 nm particles in marine air, Atmos. Chem. Phys., 14, 11557-11569, 
doi:10.5194/acp-14-11557-2014, 2014. 
 
Ovadnevaite, J., D. Ceburnis, S. Leinert, M. Dall'Osto, M. Canagaratna, S. O'Doherty, H. 
Berresheim, and C. O'Dowd (2014), Submicron NE Atlantic marine aerosol chemical composition 
and abundance: Seasonal trends and air mass categorization, J. Geophys. Res. Atmos., 119, 
11,850–11,863, doi:10.1002/2013JD021330. 
 
O'Dowd, C., Ceburnis, D., Ovadnevaite, J., Vaishya, A., Rinaldi, M., and Facchini, M. C.: Do 
anthropogenic, continental or coastal aerosol sources impact on a marine aerosol signature at 
Mace Head?, Atmos. Chem. Phys., 14, 10687-10704, doi:10.5194/acp-14-10687-2014, 2014. 
 
Ceburnis, D., Rinaldi, M., Keane-Brennan, J., Ovadnevaite, J., Martucci, G., Giulianelli, L., and 
O'Dowd, C. D.: Marine submicron aerosol sources, sinks and chemical fluxes, Atmos. Chem. Phys. 
Discuss., 14, 23847-23889, doi:10.5194/acpd-14-23847-2014, 2014. 
 
Partanen, A.-I., Dunne, E. M., Bergman, T., Laakso, A., Kokkola, H., Ovadnevaite, J., Sogacheva, 
L., Baisnée, D., Sciare, J., Manders, A., O'Dowd, C., de Leeuw, G., and Korhonen, H.: Global 
modelling of direct and indirect effects of sea spray aerosol using a source function encapsulating 
wave state, Atmos. Chem. Phys., 14, 11731-11752, doi:10.5194/acp-14-11731-2014, 2014. 
 

6. Goals, priorities and plans for future activities/events 
• Attend the Gas Transfer at Water Surfaces Symposium in Seattle in May 2015 (Ward) 

• Winter sampling in Irish coastal waters (January 2015) and across the Rockall Trough 
(February 2015) will again sample OA parameters and dissolved nutrients for ongoing 
monitoring (Triona Mcgrath) 

7. Other comments  
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SOLAS Israel                                 compiled by: Yoav Lehahn 
 
	  
SOLAS - Israel was established during the second half of 2014, following a successful symposium 
day on “Biological, chemical and physical processes at the ocean-atmosphere interface”  
(http://wws.weizmann.ac.il/conferences/SOLAS2014/).	  
	  

1. Scientific highlights 	  
Describe 1 or 2 scientific highlights with a title, a text (max. 200 words), a figure with legend and full 
references for each highlight. Please focus on results that would not have happened without 
SOLAS.	  

	  
	  

2. International interactions and collaborations (including contributions to international 
assessments such as the IPCC, links with observation communities, links with policy 
makers or socio-economics circles, etc.) 	  
	  
An international SOLAS symposium day on “Biological, chemical and physical processes at the 
ocean-atmosphere interface” took place on the 19 June 2014 at the Weizmann Institute of Science, 
Rehovot, Israel (http://wws.weizmann.ac.il/conferences/SOLAS2014/). The symposium was aimed 
at interdisciplinary exchange of ideas, insights, and knowledge, between scientists whose work 
deals with SOLAS related processes. In total 19 talks were given in three topical sessions: surface-
ocean processes; climate; and atmospheric dust and ocean biogeochemistry. The talks were given 
by local scientists and by members of the SOLAS scientific stirring comity and the day ended with a 
poster session. Over 80 scientists and students attended the symposium that also marked the 
beginning of the national network of SOLAS Israel. 
	  
3. Activities/main accomplishments (research projects, cruises, special events, workshops, 
remote sensing used, model and data intercomparisons etc.) 	  
	  

4. Human dimensions (outreach, capacity building, public engagement etc.) 	  
	  

5. Top 10 publications in 2014 (Reports, ACCEPTED articles, models, datasets, products, 
website etc.) 	  
	  

6. Goals, priorities and plans for future activities/events	  
In the coming year we intend to give special attention to interdisciplinary research of  processes at the surface 
waters of the eastern Mediterranean and the Gulf of Aqaba. We intend to apply recently developed 
capabilities that allow useful integration of high resolution modelling, satellite observations and in-situ 
measurements (using ships and gliders) of physical, chemical and biological variables. The integrated multi-
platform framework to be used in this work is currently applied for characterization, monitoring and short 
term prediction of transport mechanisms in the surface waters of the eastern Mediterranean 
(http://isramar.ocean.org.il/isramar2009/cosem/).  	  

7. Other comments 	  
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SOLAS ITALY                                  
compiled by:_Chiara Santinelli__ 
 
Notes: 
Reporting Period is January 2014 – December 2014 
Information will be used for: reporting, fundraising, networking, strategic development & outreach 
1. Scientific highlights  
 

Microbial biogeochemistry in the Mediterranean Sea (MED) 
Understanding the global carbon cycle requires the knowledge of processes and interchanges 

between atmosphere and marine biota, including the biogeochemical processes. Emerging 
concepts on marine microbes have highlighted their key role in the CO2 balance in the biosphere by 
the classical biological C pumps (BCP) and the microbial C pump (MCP). In the oceans influenced 
by natural and anthropogenic impacts, microbial populations control the mechanisms of organic 
matter transformations and their study enables the prediction of the ecosystem's responses.  

With this aim, in the last twenty years IAMC-Me has studied the microbial biogeochemistry 
and the efficiency of the carbon cycling in relation with dense water formation, focusing on MED 
deep biota. Synoptic analysis of biogeochemical data showed different microbial behaviors in 
relation with the circulation dynamics, among which enhanced deep metabolism and anthropogenic 
CO2 sequestration in the ocean’s interior by lateral advection carbon inputs and continental shelf 
pump. For example, the effect of dense shelf water cascading event on microbial functioning has 
been revealed by the different distribution of biomass and activities in the South Adriatic and Ionian 
Sea, linked by the Bimodal Oscillating System (BiOS). Further investigations are needed to a better 
understanding of interchanges between atmosphere and oceans. 

	  

Conceptual model of the carbon cycling: total primary production and bacterial partitioning enlargement. PPPg = gross 
particulate primary production. DPP= dissolved primary production. PCD= prokaryotic carbon demand. AEA = actual 
exoenzymatic activity (as sum of leucine-aminopeptidase and ß-glucosidase assays). AR= autotrophic respiration. PR= 
prokaryotic respiration. MR =microzooplankton respiration. DIC =dissolved inorganic carbon. DOC = dissolved organic 
carbon (labile and refractory). POC = particulate organic carbon (autotrophic biomass, prokaryotic 
biomass,microzooplankton biomass, detritus). PIC = particulate inorganic carbon. UTW= upper trophic web. 

 
Catalano G., et al., 2014. The carbon budget in the northern Adriatic Sea, a winter case study, J. Geophys. Res. Biogeosci., 

119, doi:10.1002/2013JG002559. 
Zaccone R., Boldrin A., Caruso G., La Ferla R., Maimone G., Santinelli C., Turchetto M., 2012. Enzymatic Activities and 

Prokaryotic Abundance in Relation to Organic Matter along a West–East Mediterranean Transect (TRANSMED 
Cruise). Microb Ecol DOI 10.1007/s00248-012-0011-4  
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Marine natural signature in aerosol observations at Mace Head coastal station 
Long term measurements at Mace Head station (Ireland) did not show any correlation 

between aerosol organic matter (OM) and black carbon (BC) in marine air conforming to clean-air 
sampling criteria, either at BC levels of 0–15 or 15–50 ng m−3, suggesting that OM concentrations, 
up to observed peak values of 3.8 µg m−3, are predominantly natural in origin. Sophisticated carbon 
isotope analysis (Fig. 1) and aerosol mass spectral and spectroscopic finger-printing techniques 
(Fig. 2) corroborate the conclusion that there is a predominant natural source of OM, with 80% 
biogenic source apportionment being observed for general clean-air conditions, rising to 98% during 
specific primary marine organic plumes when peak OM mass concentrations > 3 µg m−3 are 
observed. Similarly, a maximum contribution of 20% OM mass coming from non-marine sources 
was established by dual carbon isotope analysis. Further, analysis of a series of experiments 
conducted at Mace Head conclude that negligible coastal, surf zone, or tidal effects are discernible 
in the secondary or primary aerosol mass residing in the submicron size range for sampling heights 
of 7 m and above. The Mace Head marine-air criteria ensure anthropogenic and coastal effects are 
sufficiently minimised so as to guarantee a predominant, and sometimes overwhelming, natural 
marine aerosol contribution to the total aerosol population when the criteria are adhered to. 
 

Figure 1. (a) Source contribution to organic matter in marine and polluted air samples in terms of fossil fuel carbon (black), 
nonfossil fuel continental (dark green) and marine biogenic carbon (blue) sources; (b) same as (a) except for average 

source contributions over all samples for marine and continental air 
masses. Sourced from Ceburnis et al. (2011). 

 

 

 

Figure 2. Contribution of the factors (µMm−3) identified in marine 

aerosol water soluble organic carbon (WSOC) by 
Decesari et al. (2011). Factor 4 is associated with 
anthropogenic sources. The black arrows indicate 
samples collected outside the sector-controlled 
system, added to the data set for comparison 
purposes. Each bar represents one sample from Mace 
Head (MH) or the RV Celtic Explorer (CE).  

 

O'Dowd C.D., Ceburnis D., Ovadnevaite J., Vaishya A., Rinaldi M., Facchini M.C. Do anthropogenic, continental or coastal 
aerosol sources impact on a marine aerosol signature at Mace Head? Atmos. Chem. Phys., 14, 10687-10704, 2014. 

 
 

Air – sea CO2 fluxes in the Adriatic sea and in the Gulf of Trieste. 
Air-sea CO2 fluxes at basin scale in the Adriatic Sea have been for the first time calculated 

from shipboard pHT and alkalinity measures under two contrasting seasonal conditions in 2008 (Fig 
1). Results have been correlated to the main drivers (Cantoni et al. 2012). During February 2008 the 
surface layer of the whole basin was undersaturated and acted as a CO2 sink: the highest fluxes 
affected the Northern Adriatic shelf, where dense water formation was occurring. In October 2008, 
under late summer stratified conditions, the North Adriatic was still a CO2 sink, with weaker fluxes, 
while the central South Adriatic was acting as a weak CO2 source (Cantoni et al., CIESM 2013). 
Since then (2008) air-sea CO2 fluxes in the Gulf of Trieste (GoT, representative of the North Adriatic 
basin) have been calculated from the monthly time series of carbonate system parameters (Cantoni 
et al. 2014). Time series has been implemented in the last years (2013-2014) with pCO2 in 
seawater and atmospheric pCO2 measures in continuous in the GoT (Luchetta et al., 1st ICOS 
Science Conference, on Greenhouse Gases and Biogeochemical Cycles, Brussels, 23-26 
September 2014). In addition, data on sub basin scale (North Adriatic) have been collected also in 
2013 and 2014, on seasonal time scale, in order to calculate CO2 fluxes and compare them to data 
acquired in GoT in continuous. 
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 Fig 1. Air sea CO2 fluxes in the Adriatic sea: (a) February 2008; (b) October 2008 

 
Cantoni C., Sparnocchia S. and Luchetta A. Air-sea CO2 fluxes in the Adriatic sea: two seasonal snapshots in February and 

October 2008. Abs 7101-1300662.pdf, 40° CIESM Congress, 28 Oct – 1 Nov 2013, Marseille, France 
Cantoni C., Sparnocchia S., Luchetta A., Celio M., Cozzi S., Finotto S., Bastianini M. and Raicich F. Five years of 

observations on ocean acidification in the North Adriatic Sea. The experience of PALOMA station, Gulf of Trieste. 
Oral presentation at IMBER Open Science Conference  Future Oceans–Research for marine sustainability: 
multiple stressors, drivers, challenges and solutions, 23-27 June 2014, Bergen, Norway. Session A1: The Ocean 
carbon cycle, pag. 156. Available at http://www.imber.info 

	  
2. International interactions and collaborations (including contributions to international 
assessments such as the IPCC, links with observation communities, links with policy 
makers or socio-economics circles, etc.)  
 
1. International collaborations 

• CSIC- Instituto de Astrobiologìa (INTA, Madrid, Spain)  
• East China Sea branch (SOA) ( Shanghai, China) 
• Federal University of Rio de Janeiro, Brazil 
• GEOMAR (Kiel, Germany),  
• Gotheborg University, Gotheborg, Sweden 
• Hellenic Center for Marine Research, Athen, Greece 
• IEO (La Coruna, Spain),  
• Institute for System Biology, Seattle, USA 
• Institute of Hydrobiology (Wuhan, China)  
• IRCELYON-CNRS, Lyon, France 
• Laboratoire d’Oceanologie , Villefranche, France 
• National Institut of Biology, Piran; sSovenia 
• National University of Ireland Galway 
• Nationl Oceanographic Center-NERC, Southampton, UK 
• Rudjer Boskovic Institut, Rovinj, Croatia 
• Scripps Institution of Oceanography, San Diego, USA 
• TROPOS, Leipzig, Germany 
• Universidad de Gran Canaria, Las Palmas, Spain 
• Università Autonoma Barcelona, Spain 
• University of California, San Diego, USA 
• University of Stockholm, Sweden 
• Weizmann Institute, Rehovot, Israel  
• Analyses of data relevant to SOLAS on aerosol measurements in the central 

Mediterranean, at Lampedusa have been made by ENEA and University of Florence 
(Italy) jointly with the Universities of Jerusalem and Tel Aviv (Israel).  

• A collaboration between ENEA and LISA (France) is ongoing on deposition 
measurements at Lampedusa. 

• The studies on the influence of clouds on the surface UV radiation are carried out 
within a collaboration between ENEA and University of Valladolid (Spain). 

• Measurements in Greenland at Thule are carried out by ENEA and University of 
Florence (Italy) in collaboration with DMI (Denmark). 
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2. Links with observation communities 
• GOA-ON (Global Ocean Acidification Observing Network)  
• ICOS (Integrated Carbon Observing System) networks (A. Luchetta, CNR-ISMAR, 

Italian contact point for the Oceanic Thematic Centre) 
• Global Ocean Observing System (GOOS) (ISAC-CNR) 
• Coastal Ocean Observing Panel (COOP) (ISAC-CNR) 
• The European Earth Observation Programme – COPERNICUS (ISAC-CNR) 
• The Long Term Ecological Research Network (LTER) 
• Italian Opertaive Oceanography national group (GNOO-Italy) 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
 
3. Activities/main accomplishments (research projects, cruises, special events, workshops, 
remote sensing used, model and data intercomparisons etc.)  

 

1. ON-GOING ACTIVITIES AND MAIN RESULTS 

1. Determining the influence of desert dust and clouds on the sea surface radiation 
budget in the Mediterranean (ENEA, A. Di Sarra & Univ. Firenze, S. Becagli) 

The study is carried out by ENEA and is focussed on the determination of the direct 
radiative effects produced by Saharan dust and clouds in the Mediterranean, and follows 
previous studies on the same topic [e.g., di Sarra et al., 2008, 2011, 2013; Di Biagio et al., 
2009, 2011; Meloni et al., 2003, 2004] made at the Station for Climate Observations at 
Lampedusa (35.5°N, 12.6°E). 

A large role on the modulation of solar and IR radiation in the Mediterranean is played by 
the Saharan dust.  Several studies were carried out jointly with the University of Firenze to 
characterize properties of Saharan dust (Marconi et al., 2014) and radiative effects (Gomez-
Amo et al., 2014).  The study by Marconi et al. (2014) addresses also the seasonal distribution 
of dust events occurring at the surface, from PM10 measurements, and over the column, from 
aerosol optical depth observations.   

The impact of clouds on the downwelling spectral and broadband UV radiance, which 
may impact marine biology, was also studied using an integrated dataset comprising 
measurements from various instruments (UV radiometers and spectrometer, sky imagers, 
lidar, broadband radiometers, microwave spectrometer; Mateos et al., 2014, 2015).  The study 
has allowed to identify the role played by cloud particle size and liquid water path on the 
attenuation of spectral UV radiation. 

 
 
The figure shows the cloud modification factors (fractional reduction of downwelling UV radiation due to clouds) at 

304.7 nm for the global and diffuse irradiances for various values of particle radii and liquid water path (from 
Mateos et al., 2014). 

 

 

2. Studies on the relationship between primary productivity and Methanesulfonic acid 
in PM10 in the Arctic. (ENEA, A. Di Sarra & Univ. Firenze, S. Becagli) 

PM10 aerosol are being collected at Ny Ålesund (Svalbard Islands) and Thule 
(Greenland) within a collaboration among University of Firenze, ENEA, CNR, DMI, and are 
analyzed to study the aerosol chemical composition.  The chemical composition, and in 
particular the MSA, is related to the biogenic primary productivity from the surrounding 
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regions.  
The measurements and the analysis, which combines in situ measurements, satellite 

observations, and meteorological analyses, is in progress. Preliminary results highlight the 
important role played by sea ice in triggering the phytoplanktonic bloom and in determining 
biomass concentration. Sea ice extension seems to have a smaller effect on primary 
productivity, which appears to be more related to PAR.  
 

 

3. Dissolved organic matter dynamics in a coastal area of the Tyrrhenian sea strongly 
impacted by river inputs (CNR-IBF, C. Santinelli) 

More than 600 samples were collected for DOC analysis in October-November 2010 in a 
large coastal area of Tyrrhenian. Information about CDOM pool were obtained on 260 
selected samples, through absorption spectra and fluorescence Excitation Emission Matrix 
(EEM) combined with parallel factorial analysis (PARAFAC). EEM showed the occurrence of 4 
different components with spectral characteristics similar to proteins, humic and fulvic acids. 
The input of DOM was well visible at the mouth of all the rivers and was correlated to river 
discharge. DOC (73-89 µM) and CDOM (both humic and protein-like component) showed their 
maximum in the river plume (salinity minimum) and decreasing values going far from the coast 
(Fig. 1). The four groups of fluorophores showed a similar distribution confirming that rivers 
are an important source of CDOM in coastal areas.  

This work stresses the need of intensifying the studies in coastal areas impacted by river 
inputs in order to assess the role of river mouth as sources or sinks for atmospheric CO2. 
These data are also used to calibrate regional algorithms for the estimates of CDOM from 
satellite data, in collaboration with ENEA (S. Marullo) and CNR-ISAC (R. Santoleri). 

 
Fig. 1. Surface map of DOC and humic-like component of CDOM, individuated by EEM combined with parallel 

factorial analysis (PARAFAC). 

 

 

4. Dynamic of Colored Dissolved Organic Matter (CDOM) in some coastal areas of the 
Adriatic Sea. (CNR-ISMAR, M. Marini) 

During 2014 the CNR-ISMAR of Ancona started to collect bimonthly the CDOM along the 
Senigallia transect and in some coastal areas of the Adriatic Sea thanks to several ongoing 
projects that financed oceanographic cruises. CDOM is an important fraction of the dissolved 
organic matter (DOM) in aquatic ecosystems and the importance of CDOM sources and sinks 
have been intensively studied in recent decades. A fraction of CDOM consists of a mixture of 
aliphatic and aromatic substances deriving from the degradation of terrestrial and aquatic 
plants (Kirk, 1994). This material contributes to form the light absorbing fraction of DOM and 
its absorption is strongest in the UV region, restricting the penetration into surface waters of 
biologically damaging UV radiation and protecting phytoplankton and other aquatic organisms 
but, at the same time, limiting the in depth production because of its shading effect. The 
coastal zone, especially in areas adjacent to the estuaries of major rivers, is a marine 
environment where key biogeochemical processes occur.  
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The investigation of dynamic of CDOM in coastal areas of the Adriatic Sea in relation to 
other parameters such as temperature, salinity, chlorophyll etc, can elucidate its origin, 
composition and it is important to better understand the dynamic of DOM in marine 
ecosystems.  

 

 
5. Mesoscale variability of the carbonate system in the Ross Sea, Antarctica during 

the austral summer season. (Univ. Genova, P. Rivaro & CNR-ISMAR, L. Langone) 

Ocean colour satellite imagery show that the extent of the phytoplankton bloom is 
extremely variable in the Ross Sea shelf area. The surface waters circulation is affected by the 
presence of mesoscale eddy structures, which can penetrate deep below the surface waters 
influencing the  intensity of the biological bloom supplying nutrients and trace elements. Little 
is still known about their effect on the carbonate system and more particularly on air-sea CO2 
fluxes. The objectives of this study are to investigate the importance of mesoscale eddies in 
the carbonate system surface distribution and in  local air-sea CO2 flux. To this purpose, 
measurements of total alkalinity (AT) and pH were made in January-February 2014 in the 
framework of the RoME (Ross Sea Mesoscale Experiment) project. AT and pH, were used as 
input parameters in the CO2-chemical speciation model CO2SYS to calculate p CO2. The p 
CO2 at the sea surface was under saturated with respect to the measured atmospheric value, 
but a large variability in the sea–air CO2 fluxes was observed associated with different 
responses in the strength of the biological and physical processes at the atmosphere-ocean 
interface. 

 
Calculated ΔpCO2 (pCO2SW - pCO2air) (µatm) (A) and Chlorophyll-a (mg L-1) distribution at the surface (B). 

 

 

6. Estimating chlorophyll from continuous fluorescence measurements in North 
Adriatic (Emilia-Romagna coast) to validate satellite remotely-sensed observations 

(CNR-ISMAR, M. Ravaioli; CNR-ISAC E. Bohm & R. Santoleri) 

Continuous fluorescence-derived total chlorophyll measurements are being collected 
offshore Rimini at the E1 Buoy and south of Po river Delta at the S1 Buoy in the framework of 
cooperative research that see a collaboration between ISAC and ISMAR CNR institutes, that 
aims at constructing a chlorophyll database useful to improve the remote sensing 
observations. Sensor fluorescence measurements are first validated with in situ sea water 
sampling as close as possible to the Fluorescence optical sensor followed by lab analysis 
carried out by ISMAR. This incremental database is aimed at getting reliable fluorescence-
derived chlorophyll on the basis of validation points corresponding to each in situ 
measurement campaign (i.e. ENV-ADRI-LTER-7 2014 and ENV-ADRI-LTER-8 2014). 

 
 
2. RESEARCH PROJECTS 

• ACIDIT (2014-2015). Science for mitigation and adaptation policies to ecological and socio 
economical impacts of Acidification on Italian seas. Italian Project, Funded by the Italian 
Ministry of Education, University and Research (MIUR). Coordinator OGS (Istituto 
Nazionale di Oceanografia e di Geofisica Sperimentale).  

• AIR-SEALAB (2014-2016). Aerosol-cloud interaction in marine areas. CNR funded 
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Bilateral Project. 
• TECNOPOLO AMBIMAT-CNR, ProAmbiente - Consortium (2012-2014) “Programma 

regione Emilia-Romagna per la ricerca industriale, l’innovazione e il trasferimento 
tecnologico”. Funded by Emilia-Romagna Region and POR-FESR 2007-2013 program 
Coordinator CNR. 

• ARGO-ITALY (2011-2014). Italian Contribution to global ocean monitoring. The project is a 
cost-effective long-term monitoring system that will be a unique source of information to 
study the role of the oceans, and the Mediterranean Sea in particular, on the climate 
system. It provides the data required by operational ocean monitoring systems in order to 
improve significantly extended forecasts of the atmosphere and oceans. Funded by the 
Italian Ministry of Education, University and Research (MIUR). Coordinator OGS. 

• BACCHUS (2013-2016). Impact of Biogenic versus Anthropogenic emissions on Clouds 
and Climate: towards a Holistic UnderStanding.  Funded by EU FP7. www.bacchus-env.eu/ 

• ECOSEE/A (2014-2015). Coastal zone monitoring and observation activities using a small 
fishing boat re-assigned as a small research and survey vessel. Funded by DG-Mare-EU. 

• EMODNet European Marine Observation and Data network (2013-2016). EMODNET 
aims to assemble fragmented and inaccessible marine data into interoperable, continuous 
and publicly available data streams for complete maritime basins. EMODNET is a long 
term marine data initiative from the European Commission Directorate-General for 
Maritime Affairs and Fisheries (DG MARE) underpinning its Marine Knowledge 2020 
strategy. EMODNET Chemistry. Coordinator OGS-NODC. www.emodnet-chemistry.eu. 

• ENVI-Med TRACOMED (2014-2015). French cooperation initiative. The main goal of 
Tracomed is to strength the collaboration among the Mediterranean Sea laboratories 
working on atmospheric input of metals and nutrients (C, N, P). Funded by MISTRALS 
French Program. 

• FIXO3 (2013-2017). The Fixed point Open Ocean Observatory network seeks to integrate 
European open ocean fixed point observatories and to improve access to these key 
installations for the broader community. OGS is leading the WP2 - Technological 
harmonization. www.fixo3.eu/wp2/ 

• GROOM (2011-2014) Glider for Research and Ocean Observation and management. The 
objective of the GROOM project to which OGS is participating is to design a new European 
Research Infrastructure that uses underwater gliders for collecting oceanographic data. EU 
FP7. www.groom-fp7.eu/ 

• JERICO (2011-2015) Towards a Joint European Research Infrastructure network for 
Coastal Observatories. www.jerico-fp7.eu/ 

• MARINE STRATEGY (2012-2014). Accordo di Collaborazione scientifica tra CNR - 
Dipartimento Scienze del Sistema Terra e Tecnologie per l'Ambiente e ISPRA nell’ambito 
dello studio sulle tematiche della “Marine Strategy” (prot. AMMCNT-CNR n. 005593 del 
13/09/2012). 

• MyOcean-2 (2012-2014). Ocean Monitoring and Forecasting. Providing Products and 
Services for all marine applications. Prototype Operational Continuity for GMES Ocean 
Monitoring and Forecasting Service. Seventh Framework Programme. CNR-ISAC is 
leading the Ocean Color Thematic Assembling Centre that is providing ocean color satellite 
products for the global ocean and for the European Seas. www.myocean.eu.org. 

• OPEC (2012-2014). Operational Ecology: Ecosystem Forecast product to enhance marine 
GMES applications. EU FP7.  

• Pan-European Infrastructures for Ocean and Marine Data Management (Seadata net 
II) (2011-2015). SeaDataNet has developed an efficient distributed Marine Data 
Management Infrastructure for the management of large and diverse sets of data deriving 
from in situ and remote observation of the seas and oceans.  

• PEGASOS (2011-2015). Pan-European Gas-AeroSol-climate interaction Study. 
• PERSEUS (2012-2016). Policy-oriented marine Environmental Research in the Southern 

European Seas. EU FP7. www.perseus-net.eu 
• RITMARE (2012-2017). Italian Flagship Project, supported by the Italian Ministry of 

Research and University. www.ritmare.it.  
• ROME (ROss Sea Mesoscale Experiment) RoME Project is part of the Italian National 

Program for Research in Antarctica (PNRA) and it is funded by PNRA. Coordinator 
Giancarlo Spezie, Università Parthenope, Napoli. 
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• SSD-Pesca (2011-2014). Decision support system for the sustainable management of 
fishery in the South of Italy, Italian Project aimed at supporting the development of 
productive activities in the South of Italy. Funded by the Italian Ministry of Economy. 

•  Sub-seabed CO2 Storage Impact on Marine Ecosystems (ECO2) (2011-2015). The 
project will establish a framework of the best environmental practices to guide the 
management of offshore CO2 injection and storage and as addendum to the EU directive 
on "Geological Storage of CO2" for the marine realm. EU FP7. http://www.eco2-project.eu/ 

 
Participation in Workshop 

• TRACOMED (TRansfer of Atmospheric COntaminants to the MEDiterranean Sea) 
workshop, Crete, June 25-27 2014 (S. Becagli) 

 
3. CRUISES 

• ADREX 2014, PERSEUS Project. R/V OGS-Explora, February 
4th to 20th 2014. Ionian and Adriatic Seas. Dataset includes extended biogeochemical 
(DO, nutrients, DOM, POM, DOC, carbonate system) and biological parameters 
(planktonic components, phytoplankton pigments). In selected stations investigations on 
primary and prokariotic carbon production, and on plankton species composition were 
performed. Autonomous platform (Argo and Bio-Argo floats, satellites) were deployed 
and/or are currently in use in order to monitor the hydrological conditions of the Ionian 
Sea at finer time/space resolution.  

• ADREX 2014 SED (October 10th to 23rd 2014), R/V OGS-Explora. 
The focus is on the origin, transport mechanisms, and fate of particulate organic carbon 
and contaminants in the Adriatic sea. The aim is to evaluate the transfer pathway of 
organic matter and contaminats from the Adriatic shelf towards the Ionian sea.  

• Po.P.O./RITMARE, R/V OGS-Explora October 2nd to 8th 2014. Po river effect on seawater 
bacterial community and metabolism 

• ROME_2014. R/V Italica, December 26th 2013 to February 24th 2014 (Chief scientist: G. 
Budillon, Parthenope University, Napoli). Main goals of the project: (1) determination of 
spatial variability of carbonate system properties, other chemical parameters (DO, 
nutrients, iron), and phytoplankton in a shelf region of the Ross Sea as impacted by 
mesoscale structures; (2) calculation of air–sea CO2 fluxes, (3) maintenance of instruments 
and sensors on long-term moorings. 

• ENV-ADRI-LTER-7, R/V Urania (CNR), February 21st 2014 to March 3rd 2014, (Chief 
Scientists: M. Ravaioli). and ENV-ADRI-LTER-8, R/V Dallaporta, September 21st to 30th 
2014. North Adriatic Sea. (Chief Scientists: M. Ravaioli). Main goals of the cruise: (1) 
determination of spatial variability of carbonate system properties, other chemical 
parameters(DO, DIN, DIP,SiO2), and phytoplankton in a shelf region, highly sensitive to 
ocean acidification, (2) computation of air–sea CO2 fluxes, (3) maintenance of instruments 
and sensors on buoys, (4) Determination of air–sea CO2 fluxes by seawater pCO2 
acquisition and pH, TA measurements. 

• EUROFLEET-2 training cruise, R/V Urania (CNR), July 4th to 8th 2014, Southern 
Tyrrenian Sea. 

• WMED-BIOOPT 2014, R/V URANIA (CNR), April 10th to 29th 2014, CNR-ISAC, Roma 
(Chief scientist, Dr. F. Bignami). Main goals of the cruise: (1) Characterization of bio-
optical properties of Western Med Sea waters; (2) Extension of the Mediterranean Sea in 
situ bio-optical dataset for the support of marine biological parameter estimates using 
satellite data; (3) Validation of regional algorithms for the estimates of marine chlorophyll 
and primary production from satellite data; (4) Development of new regional algorithms for 
the estimates of chlorophyll, primary production, chromophoric dissolved organic matter 
(CDOM) and phytoplankton species from satellite data. 

• ECOSEE/A cruises (Adriatic Sea), R/V ECO1, CNR-ISMAR (Chief scientist Dr. 
Campanelli). (August 2014: MPA Torre Cerrano, September 2014: MPA Tremiti Islands, 
October 2014: Coastal area of Monte Conero). Measurements of Temperature, Salinity, 
Oxygen, Fluorescence and CDOM.  

• PREPARED/EUROFLEETS2 - Western Barents Seas, Svalbard June 5th to 15th  2014. 
PREPARED aim is to investigate and define the present and past oceanographic patterns 
around the two contourite drifts identified on the eastern side of the Fram Strait. 

• Ritmare-Prodelta Cruise, December 2014, Adriatic Sea, R/V DallaPorta CNR-ISMAR 
(Chief scientist Dr. L. Zaggia).  
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• Senigallia platform (Adriatic Sea) 2014, R/V DallaPorta, CNR-ISMAR (Chief scientists 
Dr. Marini and Dr. Paschini). Continuous measurements of Temperature. The platform will 
be implemented with salinity oxygen, chlorophyll and CDOM during 2015.  

 
Main Workshop and conference presentations 
Astri JS Kvassnes, Sweetman A., Boccadoro C., De Vittor C., Beaubien S., Lombardi S. Identifying CO2 leakage and 

quantifying emissions in the marine environment: Are we testing for the “right” substances? 9th CO2GeoNet Open 
Forum 20 - 22 May 2014, San Servolo Island, Venice, Italy 

Beaubien S., De Vittor C., McGinnis D., Bigi S., Comici C., Ingrosso G., Lombardi S., Ruggiero L. Bubble video experiments 
in the marine waters off Panarea Island (Italy): real-world data for modelling CO2 bubble dissolution and evolution 
Geophysical Research Abstracts, Vol. 16, Vol. 16, EGU2014-3428, 2014 - EGU General Assembly 2014. 

Beaubien SE, De Vittor C, Viezzoli D, Annunziatellis A, Bigi S, Celussi M, Colella S, Comici C, Graziani S, Karuza A, Kralj 
M, Lombardi S, Pacciaroni M. Use of the Panarea Natural Test Laboratory for Offshore CO2 Leakage Monitoring 
and Impact Studies. Fourth EAGE CO2 Geological Storage Workshop, Stavanger, Norway, 22 April 2014  

Campanelli A, Bellafiore D, Bensi M, Bignami F, Caccamo G, Celussi M, Del Negro P, Ferrarin C, Marini M, Paschini E, 
Zaggia L. A methodological approach to rapid assessment of a river flood in coastal waters. First test in the Po 
River delta. European Geosciences Union - General Assembly 2014, Vienna, Austria 27/4-2/5 2014 .  

Cantoni C., Sparnocchia S., Luchetta A., Celio M., Cozzi S., Finotto S., Bastianini M. and Raicich F. Five years of 
observations on ocean acidification in the North Adriatic Sea. The experience of PALOMA station, Gulf of Trieste. 
Oral presentation at IMBER Open Science Conference  Future Oceans–Research for marine sustainability: 
multiple stressors, drivers, challenges and solutions,  23-27 June 2014, Bergen, Norway. Session A1: The Ocean 
carbon cycle, pag. 156. Available at http://www.imber.info 

Cerino F., Fornasaro D., Karuza A., Ingrosso G., Kralj M., Comici C., Giani M., Cabrini M., De Vittor C. Autotrophic 
communities in natural CO2-dominated waters of the Aeolian Islands (Tyrrhenian Sea), Annual meeting of the 
Italian phycological group, Padova (Italy), 14 November 2014. 

DeMott P.J., Hill, T.C., Tobo, Y., McCluskey, C.S., Levin, E.J.T., Suski, K., Collins, D.B., Cornwell, G., Lee, C., Sultana, C., 
Axson, J., Malfatti, F. and Prather, K.A. (2014) Hunting sources of biogenic ice nucleating particles in soils, sea 
spray and air. American Association for Aerosol Research AAAR 33rd Annual Conference October 20-24, 
Orlando, Florida, USA 

Djakovac T., Supić N., Degobbis D., Giani M. Occurrence of hypoxic events in the northern Adriatic Sea 46th International 
Liege colloquim. Low oxygen environments in marine, estuarine and fresh waters. Liege Belgium, 5th-9th May 
2014. 

Giani M., Celio M., Comici C, Lipizer M., De Vittor C. Oxygenation trends in the coastal waters of Gulf of Trieste (Northern 
Adriatic Sea). 46th International Liege colloquim. Low oxygen environments in marine, estuarine and fresh waters. 
Liege Belgium, 5th-9th May 2014. 

Giani M., Ingrosso G., Kralj M., Cibic T., Fabbro C., Karuza A., De Vittor C., Del Negro P. Carbonate system variability and 
buffer capacity in a Mediterranean estuarine area (Gulf of Trieste, Northern Adriatic Sea) IMBER Open Science 
Conference, 23-26 June, Bergen 2014. 

Karuza A., Celussi M., Comici C., Giani M., De Vittor C. Viral shunt in CO2-dominated hydrothermal vent of Panarea (Italy). 
CO2 GeoNet 9th Open Forum, Venezia (Italy), 20-22 May  

Lee, C., Malfatti, F., Tinta, T., Collins, D., DeMott, P., Guasco, T., Stokes, D., Azam, A., Prather, K. (2014) Biological 
Complexity of the Ocean and Transfer to Sea Spray Aerosols. Poster presentation at the Ocean and Human 
Health Grantee Conference at Scripps Institution of Oceanography, USA 27-28 March 

Luchetta A., S. Pensieri, R. Bozzano, C. Cantoni and S. Sparnocchia. The Italian network of offshore platforms for high 
quality monitoring of the oceanic CO2 variables. Poster presented at  1st ICOS Science Conference on 
Greenhouse Gases and Biogeochemical Cycles,  Brussels, 23-26 September 2014 

Luchetta A., Sparnocchia S., Cantoni C., Kovacevic V. and Cozzi S. CO2 variables in the central Mediterranean Sea on 
regional and local scale. Poster presented at IMBER Open Science Conference  Future Oceans–Research for 
marine sustainability: multiple stressors, drivers, challenges and solutions,  23-27 June 2014, Bergen, Norway, 
Session A1: The Ocean carbon cycle, pag 157. Available at http://www.imber.info 

Santinelli C., Becagli S., di Sarra A.G.. Atmospheric input of dissolved organic matter to the Mediterranean Sea. ESA-
SOLAS-EGU EO4OcAtm-2014  conference. 28-31 Ottobre 2014, ESRIN, Frascati. 

Vellico M., De Vittor C., Beaubien S., Lombardi S., Persoglia S. ECCSEL NatLab-Italy: A new infrastructure for CO2 storage 
researches in the Panarea natural laboratory, Tyrrhenian Sea WORKSHOP ON THE FUTURE OF CO2 
STORAGE RESEARCH; 9th CO2GeoNet Open Forum 20 - 22 May 2014, San Servolo Island, Venice, Italy 

Zaccone R, Caruso G, La Ferla R, Azzaro M, Maimone G, Leonardi M, Monticelli LS. Seasonal and inter-annual changes of   
microbial activities in the Central Mediterranean Sea. Marine Ecosystems Health and Conservation. MARES 
Conference 2014. (Olhão, Portugal 17-21 November 2014)  

 
 
Conference papers :	  

Azzaro M., La Ferla R., Maimone G, Azzaro F, Decembrini F, Caroppo C, Langone L, Giglio F, Miserocchi S, Aliani S. 
Dynamics of microbial biomass and respiratory activity during late summer in a site of Arctic Kongsfjorden. Front. 
Mar. Sci. Conference Abstract: IMMR International Meeting on Marine Research 2014. 

Busca C., Coluccelli A., Valentini A., Benetazzo A., Bonaldo D., Bortoluzzi G., Carniel S., Falcieri F., Paccagnella T., 
Ravaioli M., Riminucci F., Sclavo M., Russo A. Performance analysis of coupled and uncoupled hydrodynamic 
and wave models in the northern Adriatic Sea. Geophysical Research Abstracts, Vol. 16, EGU2014-14411-1, 
2014, Vienna, EGU General Assembly 2014 

Campanaro P. et al., Lter-Italy network: examples and opportunities for biogeographic research. XXXVIII Congresso 
Nazionale della Società Italiana di Biogeografia. (Rome 15-17 December 2011). 2014 

Campanelli A. , Bellafiore D., Bensi M. , Bignami F., Caccamo G, Celussi M., Del Negro P., Ferrarin C., Marini M. Paschini 
E., and Zaggia L. A methodological approach to rapid assessment of a river flood in coastal waters. First test in 
the Po River delta, Geophysical Research Abstracts, Vol. 16, EGU2014-5365, 2014. EGU General Assembly 
2014. 

Campanelli A., Braga F., Betti M., Cavalli R.M., Grilli F., Pascucci S., Marini M. Relation between Oceanographic 
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parameters and Optical properties in 5 coastal areas of Southern Italy. Vol. 16, EGU2014-5014, 2014. EGU 
General Assembly 2014. 

Davolio S. Stocchi P., Carniel S., Benetazzo A., Bohm E., Ravaioli M., Riminucci F., XiaoMing L. High-resolution simulation 
of an intense cold Bora outbreak: Importance of SST initialization. EMS Annual Meeting Abstracts, Vol. 11, 
EMS2014-555-2, 2014. 

 

4. Human dimensions (outreach, capacity building, public engagement etc.)  
 
Outreach activity 

• Practical training course “EUROFLEET 2”, on board of R/V Urania, 4-9 July 2014. CNR-
ISMAR. 

• Theoretical lessons and practical training course about oceanography, chemical 
oceanography and  marine inorganic carbon cycle for visiting pupils of the “Vasaskolan” 
high school, Gavle (Sweden). CNR-ISMAR. 

• Summer school of Biological and Natural Sciences, L’acidificazione degli Oceani, OGS, 
Trieste, 13-16 September 2014. OGS. 

• Festival della Scienza, Genova, October 24th to November 2nd 2014. 
http://www.festivalscienza.it/ 

1. Educational laboratory: “Young scientists and the time machine: Journey in an acid 
sea without shells” (8-19 years). CNR-IAMC. 

2. Educational laboratory for children: “The time and the sea” (8-12 years). CNR-IBF 
• European Researchers night. Laboratory for children “Discovering the secrets of the 

oceans with oceanographers”. CNR-IBF. 
 
5. Top 10 publications in 2014 (Reports, ACCEPTED articles, models, datasets, products, 
website etc.)  

 
1. Catalano G et al. 2014, The Carbon budget in the northern Adriatic Sea, a winter case 

study. Journal of Geophysical Research Biogeochemistry, 119, 1399-1417, doi: 
10.1002/2013JG002559  

2. De Leeuw G et al., 2014, Ocean–Atmosphere Interactions of Particles. In: P.S. Liss and 
M.T. Johnson (eds.), Ocean-Atmosphere Interactions of Gases and Particles, Springer Earth 
System Sciences, p. 171-246, doi:10.1007/978-3-642-25643-1_4, ISBN 978-3-642-25642.  

3. Gačić M, Civitarese G, Kovačević V, Ursella L, Bensi M, Menna M, Cardin V, Cosoli S, 
Notarstefano G, Pizzi C, 2014, Extreme winter 2012 in the Adriatic: An example of climatic 
effect on the biOS rhythm, Ocean Science, 10, 513-522. 

4. Gómez-Amo JL, di Sarra A, Meloni D, 2014, Sensitivity of the atmospheric temperature 
profile to the aerosol absorption in the presence of a dust layer, Atmospheric Environment, 
98, 331-336. 

5. Lazzari P, Mattia G, Solidoro C, Salon S, Crise A, Zavatarelli M, Oddo P, Vichi M, 2014, The 
impacts of climate change and environmental management policies on the trophic regimes 
in the Mediterranean Sea: Scenario analyses. Journal of Marine Systems, 135, 137-149, 
doi:10.1016/j.jmarsys.2013.06.005. 

6. Lipizer M, Partescano E, Rabitti A, Giorgetti A, Crise A, 2014, Qualified temperature, salinity 
and dissolved oxygen climatologies in a changing Adriatic Sea. Ocean Science,10, 771-797. 

7. Malfatti F, et al., 2014, Microbial mechanisms coupling carbon and phosphorus cycles in 
phosphorus-limited northern Adriatic Sea, Science of the Total Environment, 470, 1173-
1183. 

8. Marconi M, et al., 2014, Saharan dust aerosol over the central Mediterranean Sea: PM10 
chemical composition and concentration versus optical columnar measurements, 
Atmospheric Chemistry and Physics, 14, 2039–2054. 

9. Mateos D, Pace G, Meloni D, Bilbao J, di Sarra A, de Miguel A, Casasanta G, Min Q, 2014, 
Observed influence of liquid cloud microphysical properties on ultraviolet surface radiation, 
Journal of Geophysical Research Atmosphere, 119, doi:10.1002/2013JD020309. 

10. Monticelli LS, Caruso G, Decembrini F, Caroppo C, Fiesoletti F, 2014, Role of Prokaryotic 
Biomasses and Activities in Carbon and Phosphorus Cycles at a Coastal, Thermohaline 
Front and in Offshore Waters (Gulf of Manfredonia, Southern Adriatic Sea). Microbial 
Ecology, 67(3), 501-519, doi: 10.1007/s00248-013-0350-9. 

11. O'Dowd CD, Ceburnis D, Ovadnevaite J, Vaishya A, Rinaldi M, Facchini MC, 2014, Do 
anthropogenic, continental or coastal aerosol sources impact on a marine aerosol signature 
at Mace Head? Atmospheric Chemistry and Physics, 14, 10687-10704. 

12. Teruzzi A., Dobricic S., Solidoro C., Cossarini G., 2014, A 3-D variational assimilation 
scheme in coupled transport-biogeochemical models: Forecast of Mediterranean 
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biogeochemical properties. Journal of Geophysical Research Atmosphere, 01/2014; 
doi:10.1002/2013JC009277  

6. Goals, priorities and plans for future activities/events 
 
Italy is very active in the study of Ocean-Atmosphere interactions. The goals and priorities can be 
summarized in four main points: 
 
CARBON CYCLE 

Goals: 

• Investigate organic carbon fluxes, mediated by microbes (the biological carbon pump and 
the microbial carbon pump), and their role in regulating ocean-atmospheric CO2 
exchanges, with particular regards to (i) the atmospheric CO2 uptake by marine 
phototrophs, (ii) the heterotrophic transformation and mineralization of organic matter along 
the water column (iii) the role of POC and DOC in C sequestration in the ocean.  

• Investigate the sea-surface microlayer and its microbial community. 
• Quantify the relative contribution of physical and biological processes driving the 

summertime CO2 air–sea fluxes in surface waters of the Ross Sea, Antarctica, in order to 
predict future changes in the carbonate system associated with climate change in this key 
area. 

• Study photodegradation processes and their role in CO2 fluxes to the atmosphere. 

Future Activities: 

• An integrated air-sea observatory is under development in the central Med Sea at 
Lampedusa (35.5°N, 12.6°E). Existing observations, mostly dedicated to atmospheric 
parameters (see http://www.lampedusa.enea.it), will be complemented with air-sea 
exchange measurements on a buoy close to the atmospheric measurement site on the 
island. Measurements will include radiation budget, p(CO2), oceanic optical properties, etc. 

• Keeping the LTER time series of physical chemical and biological parameters in the Gulf of 
Trieste quantifying the carbon cycle 

• Integrating the carbonate system measurements in South Adriatic Sea at E2M3A site 
• The S1 system, now configured as moored buoy meteo-oceanographic installation, will be 

transformed on 2015 in a fixed station, based on the design of elastic beacons, with a 
surface platform at 7-8 m, and 'yo-yo' device, winch-driven or fixed-depths oceanographic 
instrumental. The system S1 so implemented will became an integrated air-sea 
observatory, able to record meteo data at 8.0 meter and optical-oceanographic data on the 
water column (Fluorescence, CDOM, Turbidity, Temperature, Salinity, Dissolved Oxygen) 

• An integrated air-sea observatory is already working in the North Adriatic Sea (PALOMA 
station: 35.5°N, 13.6°E) for 6 years. Existing observations (atm pCO2, dissolved pCO2 and 
oxygen) are dedicated to air-sea gas exchanges (CO2 and O2), with particular focus on 
ocean acidification. The observatory is part of GOA-ON and ICOS networks and 
contributes to ongoing and future projects (PERSEUS, JERICO and JERICO NEXT). 

• ARCA (ARctic: present Climatic change and pAst extreme events) project, in the 
Kongsfjorden in the Svalbard Islands (Norway) 

• To continue the pCO2 continuous measurements (in seawater and in atmosphere) in the 
Adriatic Sea. 

• Cruise with dedicated experiments 
 
 
ATMOSPHERIC INPUT OF NUTRIENTS 

Goals: 

• To estimate atmospheric input of DOM, macro and micro nutrient (P, N, Fe, Si, Ca, Al, K, 
etc) to the Med Sea  

• To study biological lability of atmospheric organic matter 

70



• To gain qualitative information on atmospheric organic matter 

Future Activities 

• Installation of atmospheric sampler at Lampedusa in order to start the acquisition of 
information with a high temporal resolution. 

• Mineralization experiments to investigate mineralization rates of atmospheric DOM 
 

SATELLITE RETRIEVAL OF BIOGEOCHEMICAL PROCESSES 

Goals 

• Validation and development of new regional algorithms for the estimates of chlorophyll, 
primary production, chromophoric dissolved organic matter (CDOM) and phytoplankton 
species from satellite data. 

Future activities 

• Acquisition of a time series of optical data in continuum by oceanographic platforms 
already installed in the Adriatic Sea (Buoy E1 and S1) and deployment with new optical 
instrumentation 

• Cruises 

 

EXCHANGE PROCESSES AT THE AIR-SEA INTERFACE AND OCEAN-ATMOSPHERE 
FEEDBACKS 

Goals	  

• Investigate sources and formation processes of marine organic aerosols 
• Investigate the relation between marine microbiology and the formation of primary and 

secondary organic aerosols over the oceans 
• Characterize the main climate relevant properties of marine aerosols 

Future	  activities	  

• Joint CNR-ISAC/NUIG/CSIC cruise in the Southern Ocean. An integrated activity on 
aerosol-cloud interaction in marine environments (Mediterramean and North Atlantic) is 
starting at CNR-ISAC under the framework of AIR-SEA Lab project in collaboration with 
university of Galway. 

• Investigation on the role of sea spray as ice nuclei (IN) through both atmospheric 
measurements and laboratory experiments held at Mace Head (Ireland) in cooperation with 
National University of Ireland Galway. EU Project BACCHUS (FP7-603445). 

 

7. Other comments  

We are organizing the first SOLAS-Italy meeting 
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	  	  	   Annual	  Report	  for	  the	  year	  2014:	  	  

 
SOLAS Japan                                  
compiled by:  Mitsuo Uematsu 
 
Notes: 
Reporting Period is January 2014 – December 2014 
Information will be used for: reporting, fundraising, networking, strategic development & outreach 
 
1. Scientific highlights  
 

High-resolution observations of dissolved isoprene in surface seawater in the Southern 
Ocean during austral summer 2010–2011 

We measured dissolved isoprene (2-methyl-1,3-butadiene; C5 H8 ) concentrations in a broad area 
of the southern Indian Ocean and in the Indian sector of the Southern Ocean from 35˚S to 64˚S 
and from 37˚E to 111˚E during austral summer 2010–2011. Isoprene concentrations were 
continuously measured by use of a proton-transfer reaction mass spectrometer combined with a 
bubbling-type equilibrator. Concentrations of isoprene and its emission flux throughout the study 
period ranged from 0.2 to 395 pmol L-1 and from 181 to 313 nmol m-2 day-1, respectively, the 
averages being generally higher than those of previous studies. Although we found a significant 
linear positive relationship between isoprene and chlorophyll a concentrations (r2

 = 0.37, n = 36, 
P<0.001), the correlation coefficient was lower than previously reported. In contrast, in the high-
latitude area (>53˚S] we identified a significant negative correlation (r2

 = 0.59, n = 1263, P<0.001) 
between isoprene and the temperature-normalized partial pressure of carbon dioxide (n-pCO2 ), 
used as an indicator of net community production in this study. This suggests that residence times 
and factors controlling variations in isoprene and n-pCO2 are similar within a physically stable water 
column. [1]  
 
1. Kameyama, S., Yoshida, S., Tanimoto, H., Inomata, S., Suzuki, K., and Yoshikawa-Inoue, H., 
2014, High-resolution observations of dissolved isoprene in surface seawater in the Southern 
Ocean during austral summer 2010–2011, Journal of Oceanography, 70, 225-239, doi: 
10.1007/s10872-014-0 

 

 

 

Figure: Spatial map of track of 
cruise KH-10-7 (17 Dec 2010–17 
January 2011) and dissolved 
isoprene concentration with the 
location marked every 3 days. 
Open circles indicate the sampling 
points for biophysicochemical 
conditions 
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2. International interactions and collaborations (including contributions to international 
assessments such as the IPCC, links with observation communities, links with policy 
makers or socio-economics circles, etc.)  
A session of “Status, trends and effects of climate, natural disturbances and anthropogenic 
stressors on ocean ecosystems” was jointly convened by Dr. Mitsuo Uematsu, Dr. Thamasak 
Yeemin, Prof. Dr. Huiwang Gao at UENSCO/IOC/WESTPAC 9th International Scientific 
Symposium, 22 - 25 April 2014, Nha Trang, Vietnam.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

3. Activities/main accomplishments (research projects, cruises, special events, workshops, 
remote sensing used, model and data intercomparisons etc.)  
(1) Aerosol and rain water samples were collected for macro-nutrient and trace metal analyses 
along 170W from 64˚S to 68˚N in the Pacific Ocean during R/V Hakuhomaru KH-13-7 (Dec. 2013-
Feb. 2014), KH-14-3 (Jun.-Aug. 2014) and KH-14-6 (Dec. 2014-Feb. 2015) cruises. Onboard 
incubation experiments were also conducted during these cruises for studying phytoplankton 
responses to atmospheric nutrient deposition by Dr. Shigenobu Takeda’s group. 
 
(2) The R/V Shinsei-maru KS-14-11 cruise to East China Sea conducted by Dr. Urumu Tsunogai’s 
group. 
 
(3) The research project "Determination on the triple oxygen isotopes of tropospheric ozone (PI: 
Urumu Tsunogai)" have been funded by MEXT grant-in-aid for Scientific Research class A from 
FY2014 to FY2016. 
 
4. Human dimensions (outreach, capacity building, public engagement etc.)  

At the end of the Western Pacific Air-Sea Interaction Study (W-PASS) project in Japan, a book 
“Linkages in biogeochemical cycles between surface ocean and lower atmosphere” was published 
in March 2014. It is available as an open access book on line. http://www.terrapub.co.jp/e-library/w-
pass/ 

5. Top 10 publications in 2014 (Reports, ACCEPTED articles, models, datasets, products, 
website etc.)  
Uematsu, M., Yokouchi, Y., Watanabe, Y W., Takeda, S. and Yamanaka, Y., (eds), 2014, Western 
Pacific Air-Sea Interaction Study, Terrapub, pp. 269, ISBN 978-4-88704-165-3. 

Tanimoto, H., Kameyama, S., Iwata, T., Inomata, S., and Omori, Y., 2014, Measurement of air-sea 
exchange of dimethyl sulfide and acetone by PTR-MS coupled with gradient flux technique, 
Environmental Science and Technology, 48, 526−533, doi:10.1021/es4032562. 

Kameyama, S., Yoshida, S., Tanimoto, H., Inomata, S., Suzuki, K., and Yoshikawa-Inoue, H., 
2014, High-resolution observations of dissolved isoprene in surface seawater in the Southern 
Ocean during austral summer 2010–2011, Journal of Oceanography, 70, 225-239, doi: 
10.1007/s10872-014-0. 

Tsunogai, U., Komatsu, D. D., Ohyama, T., Suzuki, A., Nakagawa, F., Noguchi, I., Takagi, K., 
Nomura, M., Fukuzawa, K., and Shibata, H., 2014, Quantifying the effects of clear-cutting and strip-
cutting on nitrate dynamics in a forested watershed using triple oxygen isotopes as tracers, 
Biogeosciences, 11, 5411–5424. 

Osada, K., Ura, S., Kagawa, M., Mikami, M., Tanaka, T. Y., Matoba, S., Aoki, K., Shinoda, M., 
Kurosaki, Y., Hayashi, M., Shimizu, A., and Uematsu, M., 2014, Wet and dry deposition of mineral 
dust particles in Japan: Factors related to temporal variation and spatial distribution, Atmospheric 
Chemistry and Physics, 14, 1107–1121, doi:10.5194/acp-14-1107-2014. 

Zhou, S., Gonzalez, L., Leithead, A., Finewax, Z., Thalman, R., Vlasenko, A., Vagle, S., Miller, L., 
Li, S-M., Bureekul, S., Furutani, H., Uematsu, M., Volkamer, R., and Abbatt, J., 2014, Formation of 
gas-phase carbonyls from heterogeneous oxidation of polyunsaturated fatty acids at the air-water 

73



interface and of the sea surface microlayer, Atmospheric Chemistry and Physics, 14, 1371-1384, 
doi:10.5194/acp-14-1371-2014. 

Bureekul, S., Murashima, Y., Furutani, H., Uematsu, M., 2014, Enrichment of particulate 
phosphorus in a Sea-Surface Microlayer over the Eastern Equatorial Pacific Ocean, Geochemical 
Journal, 48, e1-e7. 

Iwamoto, Y., and Uematsu, M., 2014, Spatial variation of biogenic and crustal elements in 
suspended particulate matter from surface waters of the North Pacific and its marginal seas, 
Progress in Oceanography, 126, 211–223. 

Jung, J., Furutani, H., Uematsu, M., Park, J., 2014, Distributions of atmospheric non-sea-salt 
sulfate and methanesulfonic acid over the Pacific Ocean between 48˚N and 55˚S during summer, 
Atmospheric Environment, 99, 374-384.  

Shiozaki, T., Ijichi, M., Kodama, T., Takeda, S., and Furuya, K.,2014, Heterotrophic bacteria as 
major nitrogen fixers in the euphotic zone of the Indian Ocean, Global Biogeochemical Cycles, 28, 
doi:10.1002/2014GB004886.  

6. Goals, priorities and plans for future activities/events 
We will publish a special issue of IGBP 25th Anniversary in the quarterly journal “Global 
Environment” in Japanese in the fall of 2015.  SOLAS - Japan will submit an article about national 
activity for the past, present and future.  The national SOLAS committee will discuss the transition 
to Future Earth by collaboration with IGAC, IMBER, LOICZ and GEOTRACES in Japan. 

7. Other comments  
None 
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	  	  	   Annual	  Report	  for	  the	  year	  2014:	  	  

 
SOLAS Mexico                      
compiled by: Jose Martin Hernandez-Ayon 
Notes: 
Reporting Period is January 2014 – December 2014 
Information will be used for: reporting, fundraising, networking, strategic development & outreach 
 
1. Scientific highlights  
 
Climate change and wind intensification in coastal upwelling ecosystems 
 
In 1990, Andrew Bakun proposed that increasing greenhouse gas concentrations would 
force intensification of upwelling-favorable winds in eastern boundary current systems that 
contribute substantial services to society. Because there is considerable disagreement 
about whether contemporary wind trends support Bakun’s hypothesis, they performed a 
meta-analysis of the literature on upwelling-favorable wind intensification. The 
preponderance of published analyses suggests that winds have intensified in the 
California and others upwelling. Stronger intensification signals were observed at higher 
latitudes, consistent with the warming pattern associated with climate change. Overall, 
reported changes in coastal winds, although subtle and spatially variable, support Bakun’s 
hypothesis of upwelling intensification in eastern boundary current systems. 
 

 
 
Fig. 1. EBCSs of the world showing warm-season spatial climatologies of sea-level 
pressure and surface wind fields based on the NCEP/NCAR (National Centers for 
Environmental Protection/National Center for Atmospheric Research) model-data 
reanalysis product. These are estimates from logistic regression of consistency with the 
wind intensification hypothesis; bars show the estimated probability 
(T 95% confidence intervals). Numbers above the bars denote the number of trends 
contributing to each point estimate and confidence interval. The dashed horizontal line 
denotes the null hypothesis of equal probability of increasing or decreasing winds. 
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Fig.2- Consistency with wind intensification (including 95% confidence intervals), as 
calculated across all latitudes within each of the five ecosystems. 
 
 
	  
2. International interactions and collaborations (including contributions to international 
assessments such as the IPCC, links with observation communities, links with policy 
makers or socio-economics circles, etc.)  
 An international oceanographic cruise call AMOP (Activities of research dedicated to the Minimum of 
Oxygen in the eastern Pacific) was  a trans-disciplinary international project of cruise, gliders 
deployment, mooring and modeling, associated with an effort of experimental development 
(instrumentation, sensors), which aims at better understanding the Peruvian Oxygen Minimum 
Zones (OMZ) and the ocean deoxygenation. The objective was to carry out a complete O2 
budget taking into account physical (advection/diffusion) and biological (e.g. O2 
consumption/production through bacteria and zooplankton) contributions.For this cruises  
3. Activities/main accomplishments (research projects, cruises, special events, workshops, 
remote sensing used, model and data intercomparisons etc.)  
 
 
An international oceanographic cruise in the Peruvian  coastal upwelling area  was 
developed under the project  AMOP (Activities of research dedicated to the Minimum of 
Oxygen in the eastern Pacific). 
 
The Latin American Workshop on Ocean Acidification (LAOCA 2014) held at the 
Biological Marine Station of the University of Concepcion, in Dichato, on 9-16 November 
2014. http://imo-chile.cl/latin-american-workshop-on-ocean-acidification-laoca-2014-
2/?lang=en 
 
Workshop “La Zona del mínimo de oxígeno en el Pacífico Mexicano: física, biogeoquímica 
y ecología. Conocimiento, investigaciones actuales y futuras” 
during  November  25 -27. http://talleroxigenominimo2014.com/index.html. 
 
 
 
4. Human dimensions (outreach, capacity building, public engagement etc.)  
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5. Top 10 publications in 2014 (Reports, ACCEPTED articles, models, datasets, products, 
website etc.)  
 
 
W. J. Sydeman, M. García-Reyes, D. S. Schoeman, R. R. Rykaczewski, S. A. Thompson, 
B. A. Black, and S. J. Bograd (2014). Climate change and wind intensification in coastal 
upwelling ecosystems.Science 4 July 2014: 345 (6192), 77-80. 
[DOI:10.1126/science.1251635] 

Farfán, L. M., D’Sa, E. J., Liu, K. B., & Rivera-Monroy, V. H. (2014). Tropical Cyclone 
Impacts on Coastal Regions: the Case of the Yucatán and the Baja California Peninsulas, 
Mexico. Estuaries and Coasts, 1-15.  

Lavín, M. F., R. Castro, E. Beier, C. Cabrera, V. M. Godínez, and A. Amador-
Buenrostro (2014). Surface circulation in the Gulf of California in summer from surface 
drifters and satellite images (2004–2006). J. Geophys. Res. Oceans, 119, 4278–4290, 
doi:10.1002/2013JC009345. 

Ana C. Franco, J. Martın Hernandez-Ayon, Emilio Beier, Veronique Garcon, Helmut 
Maske, Aurelien Paulmier, Jaime Farber-Lorda, Ruben Castro, and Ramon Sosa-Avalos 
(2014).  Air-sea fluxes above the stratified oxygen minimun zone in the coastal region off 
Mexico. J. Geophys. Res. Ocean, 119, doi:10.1002/2013JC009337. 

Tiano, Laura, Emilio Garcia-Robledo, Tage Dalsgaard, Allan H. Devol, Bess B. Ward, 
Osvaldo Ulloa, Donald E. Canfield, and Niels Peter Revsbech (2014). Oxygen distribution 
and aerobic respiration in the north and south eastern tropical Pacific oxygen minimum 
zones. Deep Sea Research Part I: Oceanographic Research Papers 94: 173-183. 

Maske, H., Ochoa, J., Almeda-‐Jauregui, C. O., Ruiz-‐de la Torre, M. C., Cruz-‐López, R., & 
Villegas-‐Mendoza, J. R. (2014). Near-‐surface temperature gradient in a coastal upwelling 
regime. Journal of Geophysical Research: Oceans, 119(8), 4972-4982. 
 
Townsend-‐Small, A., Prokopenko, M. G., & Berelson, W. M. (2014). Nitrous oxide cycling 
in the water column and sediments of the oxygen minimum zone, eastern subtropical 
North Pacific, Southern California, and Northern Mexico (23° N–34° N). Journal of 
Geophysical Research: Oceans. 
 
Espinosa-Carreón, T. L., Gaxiola-Castro, G., Durazo, R., De la Cruz-Orozco, M. E., 
Norzagaray-Campos, M., & Solana-Arellano, E. (2014). Influence of anomalous subarctic 
water intrusion on phytoplankton production off Baja California. Continental Shelf 
Research. 92(1):108-121. 
 
Valdivieso-Ojeda, J. A., Huerta-Diaz, M. A., & Delgadillo-Hinojosa, F. (2014). High 
enrichment of molybdenum in hypersaline microbial mats of Guerrero Negro, Baja 
California Sur, Mexico. Chemical Geology, 363, 341-354. 
 
Flores-‐Vidal, X., Durazo, R., Zavala-‐Sansón, L., Flament, P., Chavanne, C., Ocampo-‐
Torres, F. J., & Reyes-‐Hernández, C. (2014). Evidence of inertially generated coastal-‐
trapped waves in the eastern tropical Pacific. Journal of Geophysical Research: Oceans. 
 

6. Goals, priorities and plans for future activities/events 
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7. Other comments  
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	  	  	   Annual	  Report	  for	  the	  year	  2014:	  	  

 
SOLAS New Zealand                                  
compiled by: Cliff Law 
 
Reporting Period is January 2014 – December 2014 
Information will be used for: reporting, fundraising, networking, strategic development & outreach 
 
1. Scientific highlights  
 

 
Marine biogenic aerosol production  
 
SOAP (Surface Ocean Aerosol Production) is a SOLAS-endorsed international collaboration in 
marine biogeochemistry, air-sea exchange and atmospheric chemistry between SOLAS scientists 
led by New Zealand (NIWA), with collaboration with U.S. (UCI, U Chapman, SUNY), Germany 
(IFM-G), Eire (NUIG), U.K. (U Cambridge), Canada (U Laval), Australia (CSIRO and QUT), & 
Finland (UEF). An observation campaign took place in February-March 2012, followed by 
preliminary results and discussion at a data workshop in Wellington in March 2013. Further data 
analysis has resulted in 3 publications to date in a joint Special Issue of Atmospheric Chemistry 
Physics Discussions (see below), with further papers in preparation and submission.  
 
http://www.atmos-chem-phys-discuss.net/special_issue197.html 

http://www.ocean-science.net/submission/scheduled_special_issues.html#12 

 
	  
2. International interactions and collaborations (including contributions to international 
assessments such as the IPCC, links with observation communities, links with policy 
makers or socio-economics circles, etc.)  
 
An International Workshop on Ocean Acidification: State-of-the Science Considerations for Small 
Island Developing States August 28 – 29, 2014, Apia, Samoa was supported by NZ Ministry of 
Foreign Affairs & Trade & the US State Department, with additional coordination from NIWA (NZ), 
NOAA (US) and SPREP (South Pacific Regional Environmental Protectorate). The workshop 
brought together ocean acidification and coral reef scientists with representatives of regional 
environmental organisations and SIDS ministries for two days prior to the SIDS Conference, with a 
format of scientific presentations, interspersed by breakout discussion sessions organised around 
the three SIDS regions (Pacific Caribbean & AIMS (Atlantic & Indian Oceans, Mediterranean and 
South China Seas). The workshop was successful in meeting its primary goals of raising 
awareness and developing regional interaction and collaboration, as detailed in the Co-Chairs 
report that is to be presented at the main SIDS Conference. (C. Law, K. Currie) 
 
International collaboration on Ocean Acidification - New Zealand-USA JCM Technical Steering 
Committee Meeting: Marine and Ocean Research, Ocean Acidification topic (C. Law, K. Currie) 

Membership of IOCCP Scientific Steering Group, and SOCAT Global QC Group (K. Currie). 

IAEA Technical Expert at Seminar on Ocean Observing System and Its Utilization for Marine and 
Fisheries Development, with emphasis on ocean acidification (K. Currie) 

International SOLAS  - Contribution to planning and development of future research directions in 
the SOLAS V2 proposal (C. Law) 
 
SCOR Working Group on Nitrous oxide & methane – participated to the first international 
intercomparison exercise (C. Law)      
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3. Activities/main accomplishments (research projects, cruises, special events, workshops, 
remote sensing used, model and data intercomparisons etc.)  
Marine biogenic aerosol production - SOAP (Surface Ocean Aerosol Production) – see above. 
 
Sub-Antarctic Water carbonate chemistry – 5 research cruises were completed in 2014 on the 
Munida Time Series, which has been running since 1998.  Measurements of the carbonate 
chemistry and associated parameters are obtained along a surface transect including neritic, 
modified subtropical and sub-Antarctic surface waters. Results from the Munida transect were 
published in Bates et al (2014) (Keith Hunter and Kim Currie). 
 
Spatial-temporal variability in pCO2 in the SW Pacific - An autonomous pCO2 system (General 
Oceanics) has been successfully running on the RV Tangaroa since February 2013, making 
measurements in surface waters of the SW Pacific Ocean & the Southern Ocean south of New 
Zealand.  The data is being worked up for submission to IMOS, SOCAT and CDIAC. (Murray Smith 
and Kim Currie). 
 
 
4. Human dimensions (outreach, capacity building, public engagement etc.)  
 
7th NZ Ocean Acidification Workshop. 11th-12th February 2014, Wellington, New Zealand. 
Convenors C. Law, V. Cummings, H. Bostock & K Currie. 65 participants, including representatives 
of NZ Government Departments, Regional Councils and the NZ Aquaculture Industry attended.  

5. Top 10 publications in 2014 (Reports, ACCEPTED articles, models, datasets, products, 
website etc.)  
 
Bates NR., Astor YM, Church MJ, Currie K, Dore JE, González-Dávila M, Lorenzoni L, Muller-
Karger F, Olafsson J, and Santana-Casiano JM, 2014. A time-series view of changing ocean 
chemistry due to ocean uptake of anthropogenic CO2 and ocean acidification. Oceanography 
27(1):126–141,  
 
Bell TG, De Bruyn W, Marandino CA, Miller SD, Law CS, Smith MJ and Saltzman ES..2014. DMS 
gas transfer coefficients from high productivity algal blooms in the Southern Ocean. Atmospheric 
Chemistry Physics Discussions 14, 28453-28482. 

Guieu C, Aumont O, Paytan A, Bopp L, Law CS, Mahowald N, Achterberg EP, Marañón E,  
Salihoglu B, Crise A, Wagener T, Herut B, Desboeufs K, Kanakidou M, Olgun N, Peters F, Pulido-
Villena E, Tovar-Sanchez A & Völker C.2014.  The significance of episodic atmospheric deposition 
to Low Nutrient Low Chlorophyll regions. Global Biogeochemical Cycles, 28, 
doi:10.1002/2014GB004852. 

Hagens M, Hunter K, Liss PS, Middelburg JJ. 2014. Biogeochemical context impacts seawater pH 
changes resulting from atmospheric sulfur and nitrogen deposition. Geophysical Research Letters 
41(3):935-941. Doi: 10.1002/2013GL058796 
 
Landwehr S, Miller SD, Smith MJ, Saltzman ES, and Ward B. 2014. Analysis of the PKT correction 
for direct CO2 flux measurements over the ocean. Atmospheric Chemistry Physics, 14, 3361–3372, 
2014. doi:10.5194/acp-14-3361-2014 
 

Lawson SJ, Selleck PW, Galbally IE, Keywood MD, Harvey MJ, Lerot C, Helmig D, and Z. Ristovski 
2014. Seasonal in situ observations of glyoxal and methylglyoxal over the temperate oceans of the 
Southern Hemisphere Atmos. Chem. Phys. Discuss., 14, 21659-21708. 

Martino M, Hamilton, D, Baker, A R, Jickells TD, Bromley T, Nojiri Y, Quack B, Boyd PW, 2014.  
Western Pacific atmospheric nutrient deposition fluxes, their impact on surface ocean productivity. 
Global Biogeochemical Cycles 28(7): 712-718. Doi 10.1002/2013GB004794 
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MacLeod CDM, Doyle HL, Currie K, 2014. Technical Note; Maximising accuracy and minimising 
cost of a potentiometrically regulated ocean acidification simulation system. Biogeosciences 
Discussions, 11, 7659-7683, 2014 

Rodgers, K. B., Aumont, O., Mikaloff Fletcher, S. E., Plancherel, Y., Bopp, L., 
de Boyer Montégut, C., Ludicone, D., Keeling, R. F., Madec, G., and Wanninkhof, R.: Strong 
sensitivity of Southern Ocean carbon uptake and nutrient cycling to wind stirring, Biogeosciences, 
11, 4077-4098, doi:10.5194/bg-11-4077-2014, 2014. 

6. Goals, priorities and plans for future activities/events 
 
SOAP special Issue in Atmos. Chem. Phys. & Ocean Science:- 
http://www.atmos-chem-phys-discuss.net/special_issue197.html 

http://www.ocean-science.net/submission/scheduled_special_issues.html#12 

A national Coastal Ocean acidification observing network is being developed at 14 sites around NZ, 
including pristine and impacted sites, sites of importance to aquaculture and wild fisheries.  Local 
sampling partners collect fortnightly water samples which are analysed for DIC and alkalinity.  
SeaFET pH sensors provide high temporal resolution data. Additional parameters are measured at 
two of the fourteen sites according to GOA-ON Goal one Level one recommendations. 

7. Other comments  
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	  	  	   Annual	  Report	  for	  the	  year	  2014:	  	  

 
SOLAS Norway                                  
compiled by: Siv K. Lauvset 
 
Notes: 
Reporting Period is January 2014 – December 2014 
Information will be used for: reporting, fundraising, networking, strategic development & outreach 
 
1. Scientific highlights  
 

Commonly, carbon cycle feedbacks to climate change are categorized into carbon–concentration 
and carbon–climate feedbacks, which arise due to increasing atmospheric CO2 concentration and 
changing physical climate. Both feedbacks are often assumed to act independently of each other: 
that is, the total feedback can be summarised as the sum of two independent carbon fluxes that are 
functions of atmospheric CO2 and climate change, respectively. For CMIP5, radiatively and 
biogeochemically coupled simulations have been undertaken to better understand carbon cycle 
feedback processes. Results show that the sum of total ocean carbon uptake in the radiatively and 
biogeochemically coupled experiments is larger by 19–58 Pg C than the uptake found in the fully 
coupled model runs. This nonlinearity is small compared to the total ocean carbon uptake (533–676 
Pg C), but it is of the same order as the carbon–climate feedback. The weakening of ocean 
circulation and mixing with climate change causes the largest contribution to the nonlinear carbon 
cycle response.  Estimates of the ocean carbon–climate feedback derived from “warming only” 
(radiatively coupled) simulations may underestimate the reduction of ocean carbon uptake in a warm 
climate high CO2 world. 
 

 
Figure: The accumulated changes in ocean carbon stocks for different models (color code) at the 
end of the 1 % yr-1 CO2 increase scenario (at CO2 doubling in the atmosphere). The left and right 
bars in each pair of bars represents the result for the only chemically driven run with no physical 
climate change effect and the difference between the fully coupled run minus the only physically 
forced run respectively. Contrary to previous assumptions these estimates are not equal due to 
nonlinearities.  
 
Reference:	  Schwinger,	  J.,	  J.F.	  Tjiputra,	  C.	  Heinze,	  L.	  Bopp,	  J.R.	  Christian,	  M.	  Gehlen,	  T.	  Ilyina,	  C.D.	  Jones,	  D.	  
Salas-‐Mélia,	  J.	  Segschneider,	  R.	  Séférian,	  and	  I.	  Totterdell,	  2014,	  Non-‐linearity	  of	  ocean	  carbon	  cycle	  
feedbacks	  in	  CMIP5	  earth	  system	  models,	  Journal	  of	  Climate,	  27,	  3869-‐3888. 
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2. International interactions and collaborations (including contributions to international 
assessments such as the IPCC, links with observation communities, links with policy 
makers or socio-economics circles, etc.)  
C. Heinze was lead author for chapter 1 on greenhouse gases in the follow-up of the present 
SOLAS science plan for the transition of a SOLAS project also under Future Earth. To this end, C. 
Heinze participated in a respective writing meeting at Galway, Ireland, in January 2014. C. Heinze 
was selected as a member of the SOLAS executive board. He also helped with preparing the 
SOLAS open science conference to be held at Kiel in September 2015.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
 
3. Activities/main accomplishments (research projects, cruises, special events, workshops, 
remote sensing used, model and data intercomparisons etc.)  
UiB (prof. Christoph Heinze) coordinates the EU FP7 large-scale integrated project 
CARBOCHANGE which is endorsed by SOLAS. The project is in its final phase (will end by end of 
February 2015). The 3rd annual project meeting was held at the Marine Research Institute, 
Reykjavik, Iceland, during 7-10 April 2014. Participants came from Europe, Morocco, South Africa, 
and the United States of America. The final project deliverables in the field of process studies, 
Earth system modelling, and observations – including the next releases of the surface ocean pCO2 
data base SOCAT and the 3-D repeat hydrography data base GLODAP. 
The EU project ATLANTOS, in which UiB is a partner, was funded in 2014 and will start in early 
spring 2015. 
 
4. Human dimensions (outreach, capacity building, public engagement etc.)  
A review paper on ocean carbon cycling suitable for scientists and educated non-specialists was 
written and submitted to Earth System Dynamics Discussions. 

5. Top 10 publications in 2014 (Reports, ACCEPTED articles, models, datasets, products, 
website etc.)  
Lauvset, S. K. and Gruber, N.: Long-term trends in surface ocean pH in the North Atlantic, Marine 
Chemistry, 162, 71-76, 2014. 
	  
Sitch,	  S.,	  P.	  Friedlingstein,	  N.	  Gruber,	  S.	  D.	  Jones,	  G.	  Murray-‐Tortarolo,	  A.	  Ahlström,	  S.	  C.	  Doney,	  H.	  
Graven,	  C.	  Heinze,	  C.	  Huntingford,	  S.	  Levis,	  P.	  E.	  Levy,	  M.	  Lomas,	  B.	  Poulter,	  N.	  Viovy,	  S.	  Zaehle,	  N.	  Zeng,	  
A.	  Arneth,	  G.	  Bonan,	  L.	  Bopp,	  J.	  G.	  Canadell,	  F.	  Chevallier,	  P.	  Ciais,	  R.	  Ellis,	  M.	  Gloor,	  P.	  Peylin,	  S.	  Piao,	  C.	  Le	  
Quéré,	  B.	  Smith,	  Z.	  Zhu,	  and	  R.	  Myneni,	  Trends	  and	  drivers	  of	  regional	  sources	  and	  sinks	  of	  carbon	  
dioxide	  over	  the	  past	  two	  decades,	  Biogeosciences	  Discuss.,	  10,	  20113-‐20177.	  Accepted	  (subject	  to	  
corrections):	  
	  
M.	  Gehlen,	  R.	  Séférian,	  D.	  O.	  B.	  Jones,	  T.	  Roy,	  R.	  Roth,	  J.	  Barry,	  L.	  Bopp,	  S.	  C.	  Doney,	  J.	  P.	  Dunne,	  C.	  Heinze,	  
F.	  Joos,	  J.	  C.	  Orr,	  L.	  Resplandy,	  J.	  Segschneider,	  and	  J.	  Tjiputra,	  2014,	  Projected	  pH	  reductions	  by	  2100	  
might	  put	  deep	  North	  Atlantic	  biodiversity	  at	  risk,	  Biogeosciences,	  11,	  6955–6967,	  
www.biogeosciences.net/11/6955/2014/	  doi:10.5194/bg-‐11-‐6955-‐2014	  
	  
P.	  Ciais,	  A.	  J.	  Dolman,	  A.	  Bombelli,	  R.	  Duren,	  A.	  Peregon,	  P.	  J.	  Rayner,	  C.	  Miller,	  N.	  Gobron,	  G.	  Kinderman,	  
G.	  Marland,	  N.	  Gruber,	  F.	  Chevallier,	  R.	  J.	  Andres,	  G.	  Balsamo,	  L.	  Bopp,	  F.-‐M.	  Bréon,	  G.	  Broquet,	  R.	  
Dargaville,	  T.	  J.	  Battin,	  A.	  Borges,	  H.	  Bovensmann,	  M.	  Buchwitz,	  J.	  Butler,	  J.	  G.	  Canadell,	  R.	  B.	  Cook,	  R.	  
DeFries,	  R.	  Engelen,	  K.	  R.	  Gurney,	  C.	  Heinze,	  M.	  Heimann,	  A.	  Held,	  M.	  Henry,	  B.	  Law,	  S.	  Luyssaert,	  J.	  
Miller,	  T.	  Moriyama,	  C.	  Moulin,	  R.	  B.	  Myneni,	  C.	  Nussli,	  M.	  Obersteiner,	  D.	  Ojima,	  Y.	  Pan,	  J.-‐D.	  Paris,	  S.	  L.	  
Piao,	  B.	  Poulter,	  S.	  Plummer,	  S.	  Quegan,	  P.	  Raymond,	  M.	  Reichstein,	  L.	  Rivier,	  C.	  Sabine,	  D.	  Schimel,	  O.	  
Tarasova,	  R.	  Valentini,	  G.	  van	  der	  Werf,	  D.	  Wickland,	  M.	  Williams,	  and	  C.	  Zehner,	  	  2014,Current	  
systematic	  carbon	  cycle	  observations	  and	  needs	  for	  implementing	  a	  policy-‐relevant	  carbon	  observing	  
system,	  Biogeosciences,	  11,	  3547–3602,	  www.biogeosciences.net/11/3547/2014/	  doi:10.5194/bg-‐11-‐
3547-‐2014	  
	  
Tjiputra,	  J.F.,	  A.	  Olsen,	  L.	  Bopp,	  A.	  Lenton,	  B.	  Pfeil,	  T.	  Roy,	  J.	  Segschneider,	  I.	  Totterdell,	  and	  C.	  Heinze,	  
2014,	  Long–term	  surface	  pCO2	  trend	  from	  observations	  and	  models,	  Tellus	  B,	  66,	  article	  no.	  23083.	  
	  
Schwinger,	  J.,	  J.F.	  Tjiputra,	  C.	  Heinze,	  L.	  Bopp,	  J.R.	  Christian,	  M.	  Gehlen,	  T.	  Ilyina,	  C.D.	  Jones,	  D.	  Salas-‐
Mélia,	  J.	  Segschneider,	  R.	  Séférian,	  and	  I.	  Totterdell,	  2014,	  Non-‐linearity	  of	  ocean	  carbon	  cycle	  
feedbacks	  in	  CMIP5	  earth	  system	  models,	  Journal	  of	  Climate,	  27,	  3869-‐3888.	  
	  
6. Goals, priorities and plans for future activities/events 
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The final project meeting of EU FP7 project CARBOCHANGE (SOLAS endorsed) will take place in 
Bergen, Norway, 19-22 January 2015. It includes an outreach event to policy makers, decision 
makers, and interested further stakeholders. 

7. Other comments  
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	  	  	   Annual	  Report	  for	  the	  year	  2014:	  	  

 
SOLAS Poland                                                 
compiled by: Tymon Zielinski 
 
Notes: 
Reporting Period is January 2014 – December 2014 
Information will be used for: reporting, fundraising, networking, strategic development & outreach 
 
1. Scientific highlights  
 
1. Studies of Aerosol Optical Depth with the Use of Microtops II Sun Photometers 

and MODIS Detectors in Coastal Areas of the Baltic Sea. Institute of Oceanology 
Polish Academy of Sciences, Institute of Geophysics, University of Warsaw, 
Institute of Physics, Vilnius, Lithuania 

 
The results of a research campaign dedicated to the studies of aerosol optical properties 
in different regions of both the open Baltic Sea and its coastal areas have been published 
in a research paper in the Acta Geophysica. During the campaign the research team 
carried out simultaneous measurements of aerosol optical depth at 4 stations with the use 
of the hand-held Microtops II sun photometers. The studies were complemented with 
aerosol data provided by the MODIS. 
In order to obtain the full picture of aerosol situation over the study area, the authors   
added the air mass back-trajectories at various altitudes as well as wind fields. Such 
complex information facilitated proper conclusions regarding aerosol optical depth and 
Ångström exponent for the four locations and discussion of the changes of aerosol 
properties with distance and with changes of meteorological factors. The results also show 
that the Microtops II sun photometers are reliable instruments for field campaigns. They 
are easy to operate and provide good quality results. 
 
2. New Generation Function; Institute of Oceanology Polish Academy of Sciences  

The planned use of the archive data from many former Arctic cruises - AREX (the Institute 
of Oceanology annual summer ARctic EXperiment) and to determine the new Generation 
Function for the North Polar Waters of the Atlantic has been made and both the eddy 
correlation and the gradient method were used.  

The results of these analyses have been described by P. Markuszewski et al., in 
Environmental Engineering and Management Journal. 

 
	  
2. International interactions and collaborations (including contributions to international 
assessments such as the IPCC, links with observation communities, links with policy makers 
or socio-economics circles, etc.)  
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
1. Organization and running of a number of meetings with various steakholders within the 7 FP 
project Sea for Society. 
2. Leaders in the POLAND-AOD network. 
3. Polish coordination in the NASA Maritime Aerosol Network. 
4. Coordination of the abiotic team in the 7 FP project Eduscience. 
5. Membership in the Scientific Council of the Climate Forum – Science on Climate. 
7. Coordination of the Sopot Association for the Advanced Sciences activities.  
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3. Activities/main accomplishments (research projects, cruises, special events, workshops, 
remote sensing used, model and data intercomparisons etc)  
1. Organization of an International Workshop on Arctic Aerosols, October, Sopot, Poland. 
2. Co-coordinating role in the iAREA, Polish-Norwegian Fund Grant (2013-2016). 
3. Co-organization and participation in 5 sea cruises in the Baltic and the European Arctic. 
4. Operation of the Sopot aerosol station (lidar, sunphotometers, particle counters, nephelometers) 

within the framework of the POLAND-AOD network. 
4. Human dimensions (outreach, capacity building, public engagement etc)  
1. Creation of a membership in the Board of Directors of the Centre for Polar Studies. 
2. Organization of a national symposium called the Sopot Forum for Young Scientists. 
3. Co-ordination of the public consultations within the Sea for Society project. 
4. Lessons on sea and marine impact on climate changes for students of all ages within the 

EDUSCIENCE project. 

5. Top 10 publications in 2014 (Reports, ACCEPTED articles, models, datasets, products, 
website etc)  
1. Studies of aerosol optical depth with use of Microtops sun photometers and MODIS detectors in 

the coastal areas of the Baltic Sea, Acta Geophysica, O. Zawadzka, P. Makuch, K.M. 
Markowicz, T. Zielinski, T. Petelski, V. Ulevicius, A. Strzalkowska, A. Rozwadowska, D. 
Gutowska, vol. 62, no. 2, Apr. 2014, pp. 400-422, DOI: 10.2478/s11600-013-0182-5, 2014. 

2. Atmospheric Studies by Optical Methods, Acta Geophysica, T. Zielinski, vol. 62, no. 2, Apr. 
2014, 274-275; DOI: 10.2478/s11600-013-0189-y, 2014. 

3. Aerosol remote sensing in polar regions, Earth Science Reviews, C. Tomasi, A. Kokhanovsky, 
A. Lupi, Ch. Ritter, A. Smirnov, N. T. O’Neill, R. Stone, B. N. Holben, S. Nyeki, Ch. Wehrli, A. 
Stohl, M. Mazzola, Ch. Lanconelli, V. Vitale, K. Stebel, V. Aaltonen, G. de Leeuw, E.Rodriguez, 
A. B. Herber, V. Radionov, T. Zielinski, T. Petelski, S. Sakerin, D. Kabanov, Y. Xue, L. Mei, L. 
Istomina, R. Wagener, B. McArthur, P. Sobolewski, R. Kivi, Y. Courcoux, P. Larouche, S. 
Broccardo, S. Piketh, 140 (2015) 108–157, 2015. 

4. Studies of vertical coarse aerosol fluxes in the boundary layer over the Baltic Sea 
5. Oceanologia, T. Petelski, P. Markuszewski, P. makuch, A. Jankowski, A. Rozwadowska, no. 

56(4), pp. 697-710, 2014. 
6. Marine aerosol fluxes determined by simultaneous measurements of Eddy Covariance and 

gradient method; Environmental Engineering and Management Journal, P. Markuszewski, T. 
Petelski, T. Zielinski, 2014 (in print). 

7. 67. Insights on Environmental Changes; Where the World is Heading; Springer Series: 
GeoPlanet: Earth and Planetary Sciences; T. Zielinski, K. Pazdro, A. Dragan-Gorska, A. 
Weydmann, ISBN 978-3-319-03682-3, 2014 

8. 9 oral and poster presentations at international conferences. 
 

6. Goals, priorities and plans for future activities/events 
Evaluation of marine aerosol fluxes based on wind wave characteristics cont.;  

Institute of Oceanology Polish Academy of Sciences and University of Gdansk 

The main goal of a planned study is the estimation of marine aerosol fluxes produced by 
breaking sea waves in the Baltic Sea. The estimation procedures will base on wind wave 
characteristics provided by the numerical wind wave forecasting model implemented in the 
Institute of Oceanography, University of Gdansk which runs in an operational mode. Based 
on the estimation methods developed within the study a numerical module, providing 
distribution maps of marine aerosol fluxes generated over the Baltic Sea, will be 
constructed. 

We expect to conclude two Ph.D. processes, one in the above subject and the second one 
in the area of aerosol optical properties.  	  

7. Other comments  
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	  	  	   Annual	  Report	  for	  the	  year	  2014:	  	  

	  
SOLAS	  South	  Africa	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
	  compiled	  by:	  Carl	  Palmer	  
Notes:	  
Reporting	  Period	  is	  January	  2014	  –	  December	  2014	  
Information	  will	  be	  used	  for:	  reporting,	  fundraising,	  networking,	  strategic	  development	  &	  outreach	  
	  
1.	  Scientific	  highlights	  	  
	  
	  
Does	  size	  matter?	  

A	  few	  	  years	  ago	  SOLAS	  Scientist	  Prof.	  Mike	  Lucas	  teamed	  up	  with	  contacts	  from	  SOLAS	  (Dr	  
Stewart	  Bernard	  [CSIR],	  Dr	  Stephanie	  Henson	  [National	  Oceanography	  Centre,	  Southampton],	  
Prof.	  Frank	  Shillington	  [UCT])	  to	  supervise	  UCT/PML	  student	  Hayley	  Evers-‐King’s	  in	  her	  PhD	  
research.	  Last	  year	  the	  PhD	  was	  completed	  and	  so	  for	  our	  highlight,	  Dr	  Hayley	  tells	  us	  a	  little	  bit	  
more	  about	  her	  research:	  

Will	   global	  phytoplankton	  growth	   increase	  or	  decline	  under	  predicted	   future	   climate	   scenarios?	  
Will	   phytoplankton	   take	   up	  more	   carbon	   dioxide	   in	   future	   or	   less?	   To	   answer	   these	   questions	  
among	  others,	  we	  need	  a	  lot	  of	  information	  about	  phytoplankton	  communities.	  Over	  the	  last	  four	  
decades	  a	  number	  of	  satellites	  have	  been	  launched	  	  into	  space	  above	  our	  planet	  on	  a	  mission	  to	  
observe	   the	   Earth.	  My	   research	   has	   focused	   on	   evaluating	   just	   how	  much	   information	  we	   can	  
extract	  from	  this	  amazing	  data	  resource.	  

The	  quantity	  of	  phytoplankton	  present	  influences	  the	  colour	  that	  the	  ocean	  appears,	  and	  this	  has	  
been	   used	   by	   scientists	   to	   estimate	   phytoplankton	   biomass.	   However,	   there	   has	   been	   an	  
increasing	   need	   for	   information	   on	   particular	   species,	   their	   role	   in	   ecosystems	   and	   their	  
characteristics.	   To	   understand	   how	   phytoplankton	   interact	   with	   light	   in	   the	   ocean	   and	   exploit	  
these	   relationships	   to	   gather	   information,	   we	   have	   adopted	   a	   coupled	   forward	   and	   inverse	  
modelling	   approach.	   Beginning	   with	   a	   model	   of	   phytoplankton	   as	   layered	   spheres,	   we	   can	  
simulate	   the	   influence	   that	   different	   biomass	   ([Chl	   a]),	   size	   (defined	   by	   an	   effective	   diameter	  
(Deff))	   and	  pigments	  have	  on	   the	   light	   leaving	   the	  ocean	   surface	   that	   is	   eventually	  measured	  by	  
satellite.	  We	  can	  then	  use	  these	  relationships	   in	  reverse	  to	  estimate	  biomass,	  size	  and	  pigments	  
from	  satellite	  data	  (Fig.	  1).	  	  

88



	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

What	  have	  we	  learned?	  

The	   results	   of	   this	   research	   have	   shown	   that	   there	   are	   likely	   theoretical	   limits	   on	   how	   much	  
information	   we	   can	   get	   from	   space	   about	   phytoplankton.	   Detecting	   cell	   size	   seems	   highly	  
dependent	   on	   [Chl	  a]	   and	   becomes	   increasingly	   difficult	  when	   other	   substances	   like	   sediments	  
etc.	  from	  river	  plumes	  influence	  the	  ocean	  colour.	  An	  optimised	  version	  of	  the	  inversion	  algorithm	  
has	  recently	  been	  applied	  to	  the	  last	  10	  years	  of	  data	  from	  the	  MERIS	  sensor	  aboard	  the	  ENVISAT	  
satellite.	   This	   gives	   not	   only	   an	   accurate	   estimate	   of	   biomass	   including	   the	   very	   high	   values	  
associated	  with	  HABs	  but	  also	  a	  coincident	  record	  of	  cell	  size.	  	  

	  

Part	   of	   this	   work	   is	   now	   published:	   Evers-‐King,	   HL,	   Robertson	   Lain,	   L	   and	   Bernard,	   S	   (2014)	  
Sensitivity	   in	   reflectance	   attributed	   to	   phytoplankton	   cell	   size:	   forward	   and	   inverse	   modelling	  
approaches.	  Optics	  Express,	  vol.	  22	  (10)	  pp.	  11536-‐11551.	  Since	  graduating	  from	  her	  PhD,	  Hayley	  
Evers-‐King	   is	   now	   a	   Marine	   Earth	   Observation	   Scientist	   at	   the	   Plymouth	   Marine	   Laboratory,	  
working	  on	  linking	  the	  optical	  theory	  from	  her	  PhD	  with	  our	  understanding	  of	  variability	  in	  ocean	  
heat	  content	  and	  air-‐sea	  heat	  flux.	  

	  
	  
	  
	  
	  
	   	  

[Chl a] 
 (mg m

-3
) 

Deff 
 (µm) 

Figure 1. Output [Chl a] and effective diameter (Deff) (inset) from the Equivalent 
Algal Population (EAP) inversion algorithm for a bloom in 2005 where dominance 
switched from the small celled Prorocentrum triestinum to the large celled 
Ceratium furca. In situ [Chl a] measurements ranged between 34 and 172 mg m-3. 
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2.	  International	  interactions	  and	  collaborations	  (including	  contributions	  to	  international	  
assessments	  such	  as	  the	  IPCC,	  links	  with	  observation	  communities,	  links	  with	  policy	  makers	  
or	  socio-‐economics	  circles,	  etc.)	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1.	  SA	  SOLAS	  Scientists	  have	  collaborated	  with	  JAMSTEC	  and	  the	  University	  of	  Tokyo	  between	  
2011-‐2013.	  This	  project,	  facilitated	  on	  the	  South	  African	  side	  by	  the	  Applied	  Centre	  for	  Climate	  
and	   Earth	   Systems	   Science	   (ACCESS)	   was	   entitled	   “Prediction	   Of	   Climate	   Variations	   And	   Its	  
Application	  In	  The	  Southern	  African	  Region”.	  The	  programme	  sponsored	  several	  exchanges	  of	  
Japanese	   and	   South	   African	   researchers	   and	   sponsored	   a	   series	   of	   lectures/short	   courses	  
conducted	  in	  a	  variety	  of	  venues	  at	  campus	  around	  RSA	  (targeting	  mainly	  the	  Historically	  Black	  
Universities).	  The	  project	  was	  credited	  with	  61	  peer-‐reviewed	  publications	  and	  well	  over	  100	  
conference	   presentations.	   It	   also	   contributed	   to	   the	   establishment	   of	   the	   Seasonal	   Climate	  
Outlook	   forecast	   and	   ENSO	   prediction	   tools	   now	   in	   operational	   mode.	   The	   project	   was	  
evaluated	   by	   a	   JICA-‐lead	   evaluations	   panel	   and	   the	   conclusion	   was	   that	   the	   project	   has	  
succeeded	  in	  achieving	  its	  goals	  both	  scientifically	  and	  in	  terms	  of	  planned	  impact.	  
	  
2.	   	   SPACES	  Collaboration	  with	  Germany’s	  Ministry	  of	  Research	  and	  Education	   (BMBF).	  The	  
Science	   Partnerships	   for	   the	   Assessment	   of	   Complex	   Earth	   System	   Processes	   or	   SPACES	  
programme	  was	   continued	   in	   2013.	   The	   programme	   shares	   some	   elements	  with	   SOLAS	   and	  
exists	  to	  “observe	  and	  analyses	  the	  interaction	  between	  the	  land	  and	  the	  sea	  and	  between	  the	  
biosphere	   and	   the	   atmosphere	   in	   order	   to	   gain	   insights	   into	   climate-‐induced	   and	  manmade	  
influences	  on	  the	  environment	  and	  to	  derive	  recommendations	  for	  action”.	  A	  complex	  process	  
of	  developing	  this	  programme	  resulted	  in	  a	  call	  for	  proposals	  with	  ACCESS	  having	  an	  advantage	  
of	  a	  signed	  “Letter	  of	  Intent”	  with	  the	  BMBF	  prior	  to	  the	  issuing	  of	  the	  call.	  
	  
3.	  UNESCO	  GIFT	  Climate	  Change	  Workshop	  for	  Teachers	  was	  held	  at	  Nelson	  Mandela	  
Metropolitan	  University,	  Port	  Elizabeth,	  Feb	  2014	  
	  
4.	  	  Luke	  Gregor	  (SOLAS	  	  Summer	  School	  Alumnus)	  and	  Pedro	  Monteiro	  (SOCCO)	  attended	  the	  
first	  Integrated	  Carbon	  Observation	  System	  (ICOS)	  meeting	  in	  Brussels,	  Belgium	  (23-‐25	  
September).	  Both	  presented	  in	  a	  session	  focussed	  on	  the	  role	  of	  the	  oceans	  in	  the	  global	  
carbon	  cycle.	  Pedro	  presented	  on	  the	  role	  of	  robotics	  in	  CO2	  sampling	  in	  the	  Southern	  Ocean	  
and	  Luke	  on	  optimisation	  of	  CO2	  sampling	  strategies	  in	  the	  Southern	  Ocean.	  
	  
3.	  Activities/main	  accomplishments	  (research	  projects,	  cruises,	  special	  events,	  workshops,	  
remote	  sensing	  used,	  model	  and	  data	  intercomparisons	  etc.)	  	  
	  
The	  SOSCEx	  Experiment	  
	  
The	  Subantarctic	  Zone	  (SAZ)	  is	  characterized	  by	  high	  inter-‐annual	  and	  intra-‐seasonal	  variability	  
in	  surface	  chlorophyll	  such	  that	  seasonal	  cycle	  reproducibility	  is	  weak	  (Thomalla	  et	  al.,	  2011).	  
Regions	   of	   high	   seasonally	   integrated	   chlorophyll	   within	   the	   SAZ	   are	   hypothesized	   to	   be	   	   a	  
direct	   consequence	   of	   high	   intra-‐seasonal	   physical	   forcing	   of	   the	   MLD	   (nutrient	   and	   light	  
supply)	  at	  appropriate	   time	  scales	   (Pasquero	  et	  al.,	  2005).	   In	   these	   regions,	   shallow	  summer	  
MLDs	  were	  proposed	  to	  lead	  to	  short	  term	  depletions	  of	  surface	  nutrients	  such	  that	  a	  periodic	  
deepening	   of	   the	   ML	   (to	   below	   the	   nutricline)	   would	   be	   necessary	   for	   phytoplankton	  
population	   growth	   to	   occur.	   The	   period	   of	   sub-‐seasonal	   forcing	   must	   optimise	   growth	   in	  
biomass	   at	   rates	   that	   exceed	   losses	   to	   account	   for	   the	   high	   integrated	   summer	   chlorophyll	  
concentrations	   (Pasquero	   et	   al.,	   2005).	   This	   high	   intra-‐seasonal	   variability	   is	   thought	   to	  
culminate	   from	   a	   combination	   of	   high	  wind	   stress	   variability	   at	   appropriate	   time	   scales	   and	  
upper	  water	  column	  stabilisation	  through	  positive	  buoyancy	  forcing	  via	  mesoscale	  dynamics.	  	  
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These	   ideas,	  however,	   required	  testing	   in	   the	   form	  of	  a	  seasonal	  cycle	  experiment	   that	  used	  
autonomous	   platforms,	   which	   were	   able	   to	   focus	   on	   the	   relevant	   time	   (sub-‐seasonal	   to	  
seasonal)	  and	  space	  scales	   (meso-‐	   to	  submesoscale)	   important	   in	   linking	   the	  physical	   forcing	  
mechanisms	   to	   the	   biogeochemical	   responses	   over	   the	   annual	   cycle.	   For	   these	   reasons	   the	  
Southern	  Ocean	  Seasonal	  Cycle	  Experiment	  (SOSCEx)	  (Figure	  2)	  (Swart	  et	  al.,	  2012)	  was	  set	  up	  
to	   reflect	   a	   shift	   from	   the	   historical	   focus	   on	   ship-‐based	   Southern	   Ocean	   oceanography,	   to	  
system-‐scale	   dynamics	   spanning	   a	   much	   greater	   range	   in	   time	   and	   space	   scales.	   SOSCEx	  
provides	   a	   new	   and	   unprecedented	   opportunity	   to	   gain	   a	   better	   understanding	   of	   the	   links	  
between	   climate	   drivers	   and	   ecosystem	   productivity	   and	   climate	   feedbacks	   in	   the	   Southern	  
Ocean.	  It	  is	  hoped	  that	  such	  a	  high-‐resolution	  approach	  will	  ultimately	  reduce	  the	  uncertainty	  
in	  projections	  of	  long-‐term	  trends	  in	  the	  ocean’s	  natural	  carbon	  fluxes	  and	  the	  anthropogenic	  
carbon	  sink.	  	  

	  
SOSCEx	   has	   four	   main	   themes	   which	   address	   the	   same	   intraseasonal	   and	   submesoscale	  
questions	   which	   link	   the	   carbon	   cycle	   to	   climate	   variability:	   1)	   mixed-‐layer	   stratification	  
dynamics,	  2)	  CO2	  and	  O2	  gas	  exchange	  with	  the	  atmosphere,	  3)	  carbon	  export	  from	  the	  mixed	  
layer	   and	  4)	  bio-‐optics	   linking	  water	   column	   inherent	  optical	  properties	   to	  outgoing-‐satellite	  
visible	   irradiance.	   SOSCEx	   provides	   a	   new	   and	   unprecedented	   opportunity	   to	   gain	   a	   better	  
understanding	   of	   the	   links	   between	   climate	   drivers	   and	   ecosystem	   productivity	   and	   climate	  
feedbacks	   in	   the	   Southern	   Ocean.	   This	   combined	   high-‐resolution	   approach	   to	   both	  
observations	  and	  modelling	  experiments	  will	  permit	  us,	  for	  the	  first	  time,	  to	  address	  some	  key	  
questions	  relating	  to	  the	  physical	  nature	  of	  the	  Southern	  Ocean	  and	  its	  carbon	  cycle.	  SOSCEx	  
took	   place	   around	   six	   research	   voyages	   spread	   over	   four	   seasons	   using	   two	   ships	   and	   five	  
gliders.	  SOSCEx	  began	  with	  the	  winter	  cruise	  on	  the	  new	  SA	  Agulhas	  II	  in	  July	  2012,	  followed	  by	  
the	  spring	  cruise	  to	  Gough	  Island	  in	  September	  2012	  where	  two	  gliders	  were	  deployed	  in	  the	  
subantarctic	  zone	  (SAZ),	  the	  summer	  cruise	  to	  Antarctic	  and	  South	  Georgia	  in	  December	  2012-‐	  
February	  2013	  where	  an	  additional	  three	  gliders	  were	  deployed	  on	  the	  GoodHope	  line	  and	  the	  
autumn	  cruise	  to	  Marion	  Island	  	  from	  04	  April	  2013	  to	  15	  May	  2013.	  The	  remaining	  two	  cruises	  
were	  facilitated	  by	  the	  SA	  Agulhas	  1	  with	  the	  Expedition	  Voyage	  to	  Antarctica	  on	  01	  January	  
2013	   -‐	   21	   January	   2013	   and	   the	   SOSCEx	   summer	   cruise	   to	   the	   Polar	   Frontal	   Zone	   on	   15	  
February	  –	  11	  March	  2013	  (where	  two	  floats	  were	  deployed).	  

	  
During	   the	   SOSCEx	   summer	   cruise,	   two	   process	   stations	   were	   designed	   to	   investigate	   the	  
hypothesis	   that	  high	  variability	   in	  MLD	  dynamics	  drives	  high	  productivity	   in	   the	  subantarctic.	  
This	  hypothesis	  is	  based	  on	  the	  understanding	  that	  the	  subantarctic	  is	  Fe	  limited,	  particularly	  in	  
late	   summer	  when	   biological	   production	   during	   the	   spring	   and	   summer	  months	   has	   utilised	  
the	   surface	   seasonal	   Fe	   reservoir	   that	   is	   replenished	  each	   year	   through	  deep	  winter	  mixing.	  
The	  hypothesis	  that	  was	  tested	  in	  this	  experiment	  is	  that	  Fe	  below	  the	  seasonal	  mixed	  layer	  is	  
tapped	  into	  during	  periodic	  high	  wind	  events	  that	  deepen	  the	  mixed	   layer	   into	  the	  higher	  Fe	  
deeper	  waters.	   This	   Fe	   source	   is	  mixed	   into	   the	   high	   light	   region	   of	   the	   surface	  waters	   and	  
drives	   increased	   productivity	   in	   the	   mixed	   layer	   in	   the	   interim	   calm	   periods	   between	   the	  
passing	  of	  the	  strong	  wind	  high	  pressure	  systems.	  	  
	  
The	  main	  aims	  of	  the	  SOSCEx	  summer	  cruise	  can	  be	  summarised	  as	  follows:	  
1/	  To	  extend	  the	  long	  term	  time	  series	  of	  the	  GoodHope	  line	  for	  monitoring	  of	  the	  physical	  
state	  of	  the	  ocean.	  	  
2/	  To	  understand	  the	  link	  between	  surface	  pCO2	  variability	  and	  the	  underlying	  physical	  and	  
biogeochemical	  drivers	  in	  response	  to	  climate:	  Carbon	  –	  Climate	  system.	  
3/	  To	  improve	  our	  understanding	  of	  the	  intra	  seasonal	  progression	  of	  mixed	  layer	  dynamics	  
and	  phytoplankton	  community	  response	  on	  the	  GoodHope	  line	  using	  5	  repeat	  crossings	  
between	  December	  2012	  and	  March	  2013.	  
4/	  To	  characterise	  the	  relationships	  between	  Inherent	  Optical	  Properties	  and	  biogeochemistry.	  	  
5/	  To	  investigate	  the	  phytoplankton	  response	  to	  MLD	  variability	  on	  meso	  and	  sub	  meso	  time	  
and	  space	  scales	  in	  the	  subantarctic	  between	  early	  spring	  and	  late	  summer	  using	  high	  
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resolution	  glider	  data	  sets.	  
6/	  To	  characterise	  phytoplankton	  community	  structure	  and	  investigate	  the	  biogeochemical	  
controls	  of	  primary	  production	  and	  export.	  
7/	  To	  quantify	  the	  contribution	  of	  nitrification	  to	  new	  production	  and	  investigate	  its	  seasonal	  
variability.	  	  
8/	  To	  enable	  model	  and	  remote	  sensing	  verification.	  
	  
4.	  Human	  dimensions	  (outreach,	  capacity	  building,	  public	  engagement	  etc.)	  	  
1. South	  African	  research	  on	  translating	  SOLAS	  Science	  Knowledge	  for	  Educators	  
Prof.	  Rob	  O’Donaghue,	  Environmental	  Learning	  Research	  Centre,	  Rhodes	  University	  
	  
Knowledge	   on	   climate	   change	   has	   been	   appearing	   in	   the	   popular	   press	   as	   circulating	  
generalisations	   that	  are	  often	   reported	  with	   the	   release	  of	   IPCC	   reports	  or	   in	   relation	  global	  
CoP	  events.	  These	  profile	  the	  problem	  in	  scary	  ways	  but	  are	  seldom	  amenable	  to	  translation.	  
One	  also	   finds	  new	  knowledge	   seeping	   into	   the	   slowly	  expanding	  concepts	  of	  Earth	  Systems	  
Sciences.	  This	  is	  primarily	  for	  students	  of	  the	  sciences	  and	  is	  seldom	  available	  in	  relation	  to	  the	  
tangible	  drivers	  of	  season	  cycles	  in	  ways	  that	  inform	  our	  lives	  in	  a	  changing	  world.	  It	  was	  thus	  
with	  delight	  this	  year	  that	  I	  learned	  of	  an	  increase	  in	  the	  southern	  forcing	  effect	  over	  southern	  
Africa	  during	  the	  winter	  season.	  At	  last	  some	  knowledge	  that	  could	  be	  translated	  in	  ways	  that	  
provide	   explanatory	   insights	   into	   human	   activities	   in	   the	   past	   that,	   in	   turn,	   translate	   into	  
reasonable	  expectations	  and	  the	  possibility	  of	  mitigating	  responses.	  	  
	  
The	   southern	   forcing	   effects	   of	   climate	   change	   in	   southern	   Africa	   is	   particularly	   useful	   as	   it	  
enables	   explanatory	   insights	   into	   climate-‐linked	  water	   conservation	   practices	   in	   the	   Eastern	  
Cape.	   Here	   the	   Xhosa,	   in	   an	   area	   of	   high	   climate	   variability,	   used	   to	   practice	   gelesha,	   a	  
breaking	  of	  the	  sod	  to	  optimise	  water	   infiltration	  least	  the	  season	  started	  late	  after	  the	  cool,	  
dry	  winter	  weather.	  The	  translation	  of	  the	  southern	  forcing	  is	  proving	  as	  useful	  and	  the	  earlier	  
linking	  of	   the	   La	  Nina	   /	  El	  Nino	   southern	  Pacific	  oscillation	   into	   some	  grasp	  of	   the	  drivers	  of	  
seasonal	   variation	   in	   the	   region.	   This	   fund	   of	   knowledge	   also	   translates	   into	   water	  
conservation	  farming	  practices	  and	  how	  communities	  used	  to	  make	  provision	  for	  the	  prospect	  
of	  a	  hot	  dry	  and	  food-‐	  scarce	  start	  to	  the	  summer	  in	  the	  Eastern	  Cape.	  	  
	  
By	  briefly	  sketching	  this	  regional	  example	  of	  knowledge	  that	  can	  be	  translated	  into	  explanatory	  
insights	  that	  relate	  to	  the	  seasonal	  cycle	  and	  cultural	  practices	  I	  hope	  to	  suggest	  that	  we	  may	  
need	  to	  give	  more	  attention	  to	  how	  questions	  of	  climate	  change	  articulate	   into	   the	   funds	  of	  
knowledge	   that	   we	   deploy	   in	   steering	   practice	   within	   a	   changing	   world.	   The	   shift	   to	   giving	  
greater	  attention	   to	   the	  drivers	  of	   variation	   in	   seasonal	   cycles	   is	   already	  beginning	   to	  better	  
translate	  into	  more	  relevant	  education	  processes	  of	  learning-‐to-‐change.	  	  
	  
2.	  The	  Nansen	  Tutu	  Summer	  School	  on	  Ocean,	  Climate	  and	  Marine	  Ecosystem:	  A	  focus	  on	  the	  
Agulhas	  Current,	  the	  Benguela	  upwelling	  system	  and	  the	  Tropical	  Atlantic	  
	  
The	   Nansen	   Tutu	   Summer	   School	   on	   Ocean,	   Climate	   and	   Marine	   Ecosystem	   was	   held	   at	  
University	  of	  Cape	  Town	  from	  Monday	  1	  to	  Monday	  8	  of	  December	  2014	  and	  was	  hosted	  by	  
the	   Nansen	   Tutu	   Center	   for	   Marine	   Environmental	   Research.	   Sponsor	   included	   the	   FP7	  
PREFACE	  project,	  the	  Norwegian	  RESCLIM	  project,	  the	  German	  SACUS/SPACES	  project,	  CLIVAR,	  
The	  Nansen	   Scientific	   Society,	   The	  Research	  Council	   of	  Norway	  and	   the	  Nansen	  Tutu	  Center	  
Among.	  Among	  various	  topics,	  it	  focused	  on	  Agulhas	  Current,	  the	  Benguela	  upwelling	  system,	  
Tropical	  Atlantic	  and	   it	  dealt	  with	   field	  observations,	   satellite	   remote	  sensing,	  modelling	  and	  
climatology.	   32	   students	   from	   Europe	   and	   Africa	   attended	   lectures	   given	   by	   25	   African	   and	  
European	   scientists.	   	   Students	   came	   from	   Angola,	   Namibia,	   Madagascar,	   Mauritius,	   Ivory	  
Coast,	   Cameroon,	   Republic	   	   of	   Congo	   or	   Democratic	   Republic	   of	   Congo?,	   they	   are	   two	  
countries,	   South	   Africa,	   Norway,	   Germany,	   China,	   France,	   Spain	   and	   Netherland.	   Social	  
activities	   facilitated	   interaction	   between	   students	   and	   scientists	   and	   we	   were	   all	   under	   the	  
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same	  roof	  at	  the	  All	  Africa	  House	  on	  campus.	  On	  the	  weekend	  we	  visited	  Robben	  Island	  where	  
President	  Nelson	  Mandela	  was	  held	  prisoner	  for	  20	  years	  and	  a	  day	  trip	  around	  Cape	  Peninsula	  
all	  the	  way	  to	  Cape	  of	  Good	  Hope.	  One	  of	  the	  highlight	  was	  to	  spend	  3	  minutes	  of	  silence	  with	  
the	   all	   of	   South	   Africa	   to	   commemorate	   the	   anniversary	   of	   the	   death	   of	   President	   Nelson	  
Mandela	  last	  year.	  Lectures,	  program	  and	  photos	  are	  available	  on	  the	  summer	  school	  web	  site	  
at	  
	  
http://mathieurouault6.wix.com/nansentutusummer	  

	  
3.	  Habitable	  Planet	  Workshops	  

2014	   was	   another	   excellent	   year	   for	   the	   South	   African	   Department	   of	   Science	   and	  
Technology’s	  Habitable	  Planet	  Programme.	  The	  programme	  aims	  to	   inspire	  more	  students	  to	  
do	  research	  in	  the	  field	  of	  Earth	  Systems	  Science	  (the	  SOLAS	  domain	  being	  a	  subset	  of	  this)	  by	  
leveraging	  South	  Africa’s	  unique	  and	  incredible	  environments.	  A	  key	  aim	  of	  the	  programme	  is	  
to	   increase	   research	   capacity	   in	   this	   field	   in	   South	   Africa	   by	   appealing	   to	   disadvantaged	  
students,	   most	   in	   rural	   areas,	   who	   are	   underrepresented	   and	   generally	   unaware	   of	  
opportunities	   in	   the	   field.	   In	   2014	   the	   programme	   ran	   2	   undergraduate	   workshops	   (50	  
students	  at	  each)	  and	  four	  schools	  programmes	  (ca.	  200	  school	  children	   involved).	  2014	  also	  
saw	   the	   first	   online	   version	   of	   the	   undergraduate	   course	   go	   ‘live’	   with	   its	   first	   cohort	   of	  
students	   (300	   in	   total).	   The	   course	  was	   designed	   using	   only	   free	   open	   source	   software	   and	  
centred	  on	  lectures	  given	  by	  past	  students.	  This	  was	  augmented	  with	  reading	  material	  and	  live	  
online	  events	  where	  students	  could	  interact	  with	  the	  countries	  top	  scientists.	  	  

More	  info	  see-‐	  http://www.access.ac.za/projects-‐programmes/education-‐training/	  

4.	  Graduations	  

Several	   SOLAS	   summer	   school	   alumni	   graduated	   in	   2014.	   Notably	   Dr	   Brett	   Kuyper	   was	  
awarded	  his	  PhD	  from	  the	  University	  of	  Cape	  Town	  under	  the	  title	  “An	  investigation	  into	  the	  
source	   and	   distribution	   of	   bromoform	   in	   the	   southern	   African	   and	   Southern	   Ocean	  marine	  
boundary	   layer	   “	   and	   Luke	  Gregor	   completed	   his	  MSc	   under	   the	   title	   “Estimation	   of	   air-‐sea	  
CO2	  fluxes	  by	  empirical	  modelling	  and	  optimisation	  of	  CO2	  sampling	  in	  the	  Southern	  Ocean”	  

5.	  Top	  10	  publications	  in	  2014	  (Reports,	  ACCEPTED	  articles,	  models,	  datasets,	  products,	  
website	  etc.)	  	  
	  
Beraki,	  Asmerom	  F.,	  et	  al.	  "Dynamical	  seasonal	  climate	  prediction	  using	  an	  ocean–atmosphere	  
coupled	  climate	  model	  developed	  in	  partnership	  between	  South	  Africa	  and	  the	  IRI."	  Journal	  of	  
Climate	  27.4	  (2014):	  1719-‐1741.	  

Bernard,	  Stewart,	  et	  al.	  "Ocean	  Colour	  Remote	  Sensing	  of	  Harmful	  Algal	  Blooms	  in	  the	  
Benguela	  System."	  Remote	  Sensing	  of	  the	  African	  Seas.	  Springer	  Netherlands,	  2014.	  185-‐203.	  
	  
Bruun,	  John,	  et	  al.	  "Oceanic	  biogeochemical	  characteristic	  maps	  identified	  with	  holistic	  use	  of	  
satellite,	  model	  and	  data."	  EGU	  General	  Assembly	  Conference	  Abstracts.	  Vol.	  16.	  2014.	  

Lucas,	  Mike,	  Kirti	  Gihwala,	  and	  Michal	  Viskich.	  "How	  are	  Antarctica	  and	  the	  Southern	  Ocean	  
responding	  to	  climate	  change?:	  cover	  story."	  Quest	  10.2	  (2014):	  16-‐19.	  

Lucas,	  Mike.	  "Clouds-‐an	  enigma	  in	  the	  climate	  puzzle:	  cover	  story."	  Quest	  10.1	  (2014):	  14-‐17.	  
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Pretorius,	  Wesley	  Byron,	  Sonali	  Das,	  and	  Pedro	  MS	  Monteiro.	  "Investigating	  the	  complex	  
relationship	  between	  in	  situ	  Southern	  Ocean	  pCO_	  {2}	  and	  its	  ocean	  physics	  and	  
biogeochemical	  drivers	  using	  a	  nonparametric	  regression	  approach."	  Environmental	  and	  
Ecological	  Statistics	  21.4	  (2014):	  697-‐714.	  

Racault,	  Marie-‐Fanny,	  Sebastiaan	  Swart,	  and	  Pedro	  Monteiro.	  "Investigating	  the	  spring	  bloom	  
initiation	  and	  net	  community	  production	  in	  the	  Subantarctic	  Southern	  Ocean	  using	  high-‐
resolution	  in	  situ	  glider	  data."	  EGU	  General	  Assembly	  Conference	  Abstracts.	  Vol.	  16.	  2014.	  

Rouault,	  M.,	  P.	  Verley,	  and	  B.	  Backeberg.	  "Wind	  increase	  above	  warm	  Agulhas	  Current	  
eddies."	  Ocean	  Science	  Discussions	  11.5	  (2014):	  2367-‐2389.	  

Thomalla,	  S.J.	  Fauchereau,	  N.,	  Swart,	  S.,	  Monteiro,	  P.	  2011.	  Regional	  scale	  characteristics	  of	  
the	  seasonal	  cycle	  of	  chlorophyll	  in	  the	  Southern	  Ocean.	  Biogeosciences	  8,	  2849-‐2866,	  
doi:10.5194/bg-‐8-‐2849-‐2011.	  
	  
Tilstone,	  Gavin	  H.,	  et	  al.	  "Comparison	  of	  new	  and	  primary	  production	  models	  using	  SeaWiFS	  
data	  in	  contrasting	  hydrographic	  zones	  of	  the	  northern	  North	  Atlantic."	  Remote	  Sensing	  of	  
Environment	  156	  (2015):	  473-‐489.	  

6.	  Goals,	  priorities	  and	  plans	  for	  future	  activities/events	  
1.	  Seasonal	  Cycles	  Concept	  

Towards	  the	  end	  of	  2013	  ACCESS	  held	  a	  planning	  meet	  to	  discuss	  a	  proposal	  of	  a	  new	  5-‐year	  
research	   and	   education	   programme,	   starting	   January	   2016,	   with	   an	   intensive	  measurement	  
component	  tentatively	  in	  2018,	  to	  study	  the	  seasonal	  cycle,	  past	  present	  and	  future.	  This	  huge,	  
familiar	   climate	   signal	   poses	   several	   scientific	   and	   social	   challenges,	   and	  also	  offers	   splendid	  
educational	  opportunities.	  The	  seasonal	  cycle	  is	  composed	  of	  a	  variety	  of	  different	  phenomena	  
in	  different	  regions	  many	  of	  which	  overlap	  with	  the	  SOLAS	  domain.	  	  Whether	  it	  rains	  mainly	  in	  
summer,	  or	  winter,	  or	  throughout	  the	  year,	  or	  very	  seldom	  depends	  on	  the	  location.	  This	  has	  
an	   impact	   on	   social	   and	   economic	   systems	   of	   the	   present	   and	   its	   evolution	   over	   geological	  
time	   scales	   has	   shaped	   the	   biomes	   of	   the	   respective	   regions	   of	   South	   Africa.	   It	   is	   therefore	  
natural	   that	   we	   study,	   and	   respond	   to	   the	   seasonal	   cycle,	   in	   a	   fragmented	   manner	   even	  
though	  the	  different	  phenomena	  and	  the	  social	  problems	  they	  present	  are	  interconnected.	  	  To	  
complicate	  matters	  further,	  the	  seasonal	  cycle	  is	  in	  the	  process	  of	  changing,	  because	  of	  global	  
warming.	  It	  will	  therefore	  be	  of	  benefit	  to	  have	  information	  about	  the	  different	  seasonal	  cycles	  
that	  occurred	  in	  the	  past.	  	  
	  

Current	  plans	  are	  to	  kick	  off	  the	  programme	  by	  calling	  an	  international	  meeting	  on	  the	  concept	  
with	  a	  specific	  atmosphere	  and	  oceans	  section.	  Details	  to	  be	  announced	  in	  due	  course.	  

2.	  Atmospheric	  Trace	  Gas	  Measurement	  at	  Cape	  Point	  

SOLAS	   summer	   school	   alumnus	   Brett	   Kuyper	   is	   currently	   working	   with	   Prof	   Mike	   Davies-‐
Coleman	   and	   Tim	   Lesch	   at	   the	   University	   of	   the	  Western	   Cape	   to	   establish	   an	   atmospheric	  
halocarbon	   laboratory.	  The	   laboratory	   is	   to	  be	  based	  at	  Cape	  Point	   in	  space	  provided	  by	   the	  
South	   African	   Weather	   Service.	   The	   project	   is	   being	   run	   in	   conjunction	   with	   Prof	   Dudley	  
Shallcross	  and	  Dr	  Damien	  Martin	  of	  the	  University	  of	  Bristol,	  UK.	  	  

Atmospheric	   halocarbons	   are	   of	   great	   importance	   in	   understanding	   coastal	   chemistry	   and	  
possibly	   climate	   change.	   These	   compounds,	   however,	   have	   not	   been	  measured	   in	   southern	  
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Africa.	  Cape	  Point	  provides	  an	  ideal	  platform	  from	  which	  to	  measure	  atmospheric	  halocarbons	  
and	   further	   understand	   their	   role	   in	   coastal	   chemistry	   and	   climate	   change.	   The	   work	  
represents	  the	  development	  of	  the	  first	  long	  term	  atmospheric	  halocarbon	  dataset	  in	  southern	  
Africa.	  	  

7.	  Other	  comments	  	  
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   Annual Report for the year 2014:  

 

SOLAS Sweden                                 compiled by:_ Katarina Abrahamsson 

_________________ 
 
Notes: 

Reporting Period is January 2014 – December 2014 

Information will be used for: reporting, fundraising, networking, strategic development & outreach 

 

 

1. Scientific highlights  
New understanding on the role of seawater temperature on laboratory sea spray aerosol 

production 

We performed a series of laboratory experiments to elucidate the role of seawater temperature on 

aerosol production from artificial seawater free from organic contamination using a plunging jet. 

The seawater temperature was varied from −1.3°C to 

30.1°C, while the volume of air entrained by the jet, 

surface bubble size distributions, and size distribution of 

the aerosol particles produced was monitored. We 

observed that the volume of air entrained decreased as 

the seawater temperature was increased. The number 

of surface bubbles with film radius smaller than 2 mm 

decreased nonlinearly with seawater temperature. This 

decrease was coincident with a substantial reduction in 

particle production. The number concentrations of 

particles with dry diameter less than ∼1 μm decreased substantially as the seawater temperature 

was increased from −1.3°C to ∼9°C. With further 

increase in seawater temperature (up to 30°C), a small 

increase in the number concentration of larger particles 

(dry diameter >∼0.3 μm) was observed. Based on 

these observations, we infer that as seawater 

temperature increases, the process of bubble 

fragmentation changes, resulting in decreased air 

entrainment by the plunging jet, as well as the number 

of bubbles with film radius smaller than 2 mm. This 

again results in decreased particle production with 

increasing seawater temperature. [1]  

Figure 1: Full size digital images of the water surface 

at (i) −1.3◦C (Experiment 1) and (iv) 30.1◦C 

(Experiment 14). Images (ii) and (v) are zoom images 

of the rectangles highlighted in images (i) and (iv), 

respectively. 

 Figure 2:. (a) Log-log and (c) semilog areal bubble 

size distributions as a function of seawater temperature 

along with error bars (1𝜎) for the coldest five 

temperatures (where the errors are largest). In some 

instances, lines are offset slightly to avoid overlap. (b) Power law fits to the mean size distributions 

at −1.3◦C, 7.9◦C, and 30.1◦C. 

1. Salter, M. E., E. D. Nilsson, A. Butcher, and M. Bilde (2014), On the seawater temperature 
dependence of the sea spray aerosol generated by a continuous plunging jet, J. Geophys. 
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Res. Atmos., 119, 9052–9072, doi:10.1002/2013JD021376. 
 

 

Modelling the impact of Baltic Sea upwelling on the atmospheric boundary layer 

Coastal upwelling, with a strong sea-surface temperature (SST) signal, is extremely common in the 
Baltic Sea during the summer months. Although the spatial scale of upwelling is small, its high 
frequency of occurrence in the semi-enclosed basin may allow the SST signature to have 
significant feedback onto the lower atmosphere. In this paper, we develop a method to remove the 
signature of upwelling from SST fields, and use these modified SST fields as the lower boundary 
condition of an atmospheric model, allowing us to evaluate the importance of coastal upwelling to 
the mean summer conditions over the Baltic. The contribution of upwelling is found to be small 
generally, although significant locally over areas where upwelling is most common. This includes 2 
m air temperature reductions of up to 2°C, wind speed reductions of up to 0.25 m s

−1
, and 

reductions in the mean boundary-layer height of up to 100 m. High-resolution simulations with 
artificially enhanced upwelling suggest that upwelling may become increasingly important as winds 
slacken at the end of an upwelling period. [1]  

1. Sproson, D., Sahlée, E.(2014). Modelling the impact of Baltic Sea upwelling on the atmospheric 

boundary layer.Tellus. Series A, Dynamic meteorology and oceanography, 66: 24041 

Figure: Composite differences between upwelling 

and no-upwelling simulations, averaging from June 

through September 2005. (a) 2 m temperature 

(°C); (b) 10 m wind speed (m s
−1

), (c) boundary-

layer height (m). 

 

 
 
 
 
 
 
 
 
 

 
 
 
 

 

2. International interactions and collaborations (including contributions to international 
assessments such as the IPCC, links with observation communities, links with policy 
makers or socio-economics circles, etc.)  
Global Mercury Observation Studies, GMOS,   
Marine micrometeorological station Östergarnsholm is approved as a Swedish marine ICOS 
station. 
                                                                                                                                                                                                                                                                                                                                                                                                                                                         
 

3. Activities/main accomplishments (research projects, cruises, special events, workshops, 
remote sensing used, model and data intercomparisons etc.)  
AICI workshop Cambridge 2014 
Swedish SOLAS workshop, Gothenburg, August 2014 
3rd GMOS Training meeting, Rome, 9-10 July, 2014 
Presentation “SOX and NOX: consequences for the Baltic Sea of direct release and scrubber 
operation” at EU Motorways of the Sea conference, Gothenburg, 18 November 

4. Human dimensions (outreach, capacity building, public engagement etc.)  
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Seminar on winter expedition to Antarctica for Anglo Swedish Society, Gothenburg 20 February 

2014. 

Seminar on winter expedition to Antarctica for Rotary, Gothenburg 18 February 2104 

5. Top 10 publications in 2014 (Reports, ACCEPTED articles, models, datasets, products, 
website etc.)  
Andersson, A., E. Sahlée and A. Rutgersson (2014). Using a high frequency fluorescent oxygen 
probe in atmospheric eddy covariance applications. Journal of Atmospheric and Oceanic Tech., 31, 
2498-2551. 
 
Browse, J., Carslaw, K.S., Mann, G.W., Birch, C.E., Arnold, S.R., Leck, C., 2014, The complex 
response of Arctic aerosol to sea-ice retreat, Atmospheric Chemistry and Physics 14 (14), 7543-
7557. 
 
Granfors A., Ahnoff M., Mills M.M., Abrahamsson K.

*
 “Organic iodine in Antarctic sea ice: a 

comparison between winter in the Weddell Sea and summer in the Amundsen Sea” 
 

Accepted  Nov (2014) DOI: 10.1002/2014JG002727 J. Geohysical Research, Biogeoscience 

Hede, T., Murugan, N.A., Kongsted, J., Leck, C., H Ågren, H., 2014, Simulations of Light 
Absorption of Carbon Particles in Nanoaerosol Clusters, The Journal of Physical Chemistry A, 118 
(10), 1879-1886. 
 
Leck, C. and Svensson, E., 2014, Importance of aerosol composition and mixing state for cloud 
droplet activation in the high Arctic, Atmospheric Chemistry and Physics Discussions 14 (15), 
21223-21283. 
 
Lu Sun,  Xin Li, Hede, T., Tu, Y., Leck, C., and Ågren, H., 2014, Molecular dynamics simulations 
reveal the assembly mechanism of polysaccharides in marine aerosols, Physical Chemistry 
Chemical Physics,16, 25935-25941. 
 
Meier, M., A. Rutgersson and M. Reckerman (2014). An Earth System Science Program for the 

Baltic Sea Region. Eos, 95, 109-110. 

Nerentorp M. “Seasonal Cycling of mercury in the Antarctic Sea Ice Environment”, Department of 

Chemical and Biological Engineering, Chalmers University of Technology, Gothenburg Sweden 

2014,  Licentiate Thesis 

Omstedt, A, Humborg, C, Pempkowiak, J, Perttila, M, Rutgersson, A., Schneider, B., Smith, B. 

(2014). Biogeochemical Control of the Coupled CO2-O-2 System of the Baltic Sea: A Review of the 

Results of Baltic-C. Ambio43, 1, 49-59   

Salter, M E, Nilsson, E D, Butcher, A and Bilde, M, 2014, On the seawater temperature 

dependence of the sea spray aerosol generated by a continuous plunging jet, Journal of 

Geophysical Research Atmospheres., 119, 9052–9072, doi:10.1002/2013JD021376. 

Schneider-Zapp, K, Salter, M E and Upstill-Goddard, R C, 2014, An automated gas exchange tank 

for determining gas transfer velocities in natural seawater samples, Ocean Science, 10, 587-600, 

doi:10.5194/os-10-587-2014.  

Sierau, B., Chang, R.Y.W., Leck, C., Paatero, J., Lohmann, U., 2014, Single-particle 
characterization of the High Arctic summertime aerosol, Atmospheric Chemistry and Physics, 14 
(14), 7409-7430. 
 
Sproson, D., Sahlée, E.(2014). Modelling the impact of Baltic Sea upwelling on the atmospheric 

boundary layer.Tellus. Series A, Dynamic meteorology and oceanography, 66: 24041 

Tamura, H., Drennan, W., Sahlée, E., Graber, H.(2014). Spectral form and source term balance of 
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short gravity wind waves.Journal Of Geophysical Research - Oceans, 119(11): 7406-7419 

Tjernström M, Leck, C, & 41 coauthors, 2014, The Arctic Summer Cloud-Ocean Study (ASCOS): 
overview and experimental design, Atmospheric Chemistry and Physics, 14, 2823-2869. 

 Ulfsbo A., Kuliński K., Anderson L.G., Turner D.R. (2015). Modelling organic alkalinity in the Baltic 
Sea using a Humic-Pitzer approach, Marine Chemistry, 168, 18–26.  

 
 

6. Goals, priorities and plans for future activities/events 

A multi-month Arctic field experiment deployed on the Swedish icebreaker Oden planned 

for the summer of 2017 or 2018 with an integrated study, from ocean mixed layer through 

the ice and the troposphere. To study this necessitates a strong interdisciplinary approach 

including the biogeochemical sources that were thought to lead to aerosol formation, 

possible growth processes and characterization of the aerosol that actually influences the 

properties of clouds. To allow for this approach the program comprises four subprograms: 

marine ecology, gas/aerosol chemistry/aerosol physics, meteorology, and oceanography.  

The proposed program is designed to identify and understand controlling factors of optically 

thin low-level clouds, with links to microbiological life in the ocean and ice. This 

necessitates combining different expertise in meteorology, aerosol chemistry and physics, marine 

physics, chemistry and biology. 

The main activities will commence during a summer ice-drift operation, preferably 

coordinated with the proposed Multidisciplinary drifting Observatory for the Study of Arctic 

Climate (MOSAiC) initiative (coordinated by with the WWRP Year of Polar Prediction), to 

coincide with either the deployment or retrieval of that ice camp. The Swedish icebreaker 

Oden will be moored to an ice floe and drift passively, especially during the biologically 

most active period into autumn freeze-up conditions, mid-July through September. The 

initiative should be viewed as a direct continuation and development of outstanding 

research carried out in a series of five previous international ice-breaker expeditions to the 

high Arctic in the years of 1980, 1991, 1996, 2001 and 2008: the only comprehensive 

atmospheric experiments north of 80°. 

Swedish/Nordic SOLAS meeting at the Kiel conference  

Development of the Baltic Earth network (Focusing Earth System Science in the Baltic Sea region). 

Development of the Ship-concept, introducing the impact on ship emissions on lower 

atmosphere/upper ocean. 

 

7. Other comments  
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	  	  	  Annual	  Report	  for	  the	  year	  2014:	  	  

 
SOLAS TAIWAN                       
compiled by: Gwo-Ching Gong and I-I Lin 
 
Notes: 
Reporting Period is January 2014 – December 2014 
Information will be used for: reporting, fundraising, networking, strategic development & outreach 
 
1. Scientific highlights  

Record-breaking supertyphoon Haiyan and ocean interaction: 

In 2014, significant progress was made in the air-sea physical interaction research, 
specifically related to the interaction between ocean and intense tropical cyclones (TCs), 
i.e. super-typhoons. In November 2013, supertyphoon Haiyan devastated the Philippines. 
Reaching 170kts at landfall, this record-breaking supertyphoon was one of the most 
intense TCs ever-observed globally on earth. This supertyphoon was 15 kts more intense 
than Hurricane Katrina in 2005 and can even be called category ‘6’, because it is much 
more intense than the existing highest category of 5. The team in Taiwan successfully 
discovered the critical importance of ocean’s subsurface heat reservoir in fuelling this 
extra-ordinary TC (Lin et al. GRL 2014). Its connection with the recent global warming 
hiatus is also explored. Another highlight was an international collaboration paper with the 
University of Hawaii, USA. This paper (Jin et al. 2014) was published in Nature in 
December 2014. It explores the ‘stealth’ subsurface ocean heat delivery by El Niño in 
fuelling the Eastern Pacific Hurricanes activities, an important finding for the US west 
coast, Mexico and the Hawaiian islands.   

References: 

Lin I. I., I.-F. Pun & Lien, C.-C., ‘Category-6’ supertyphoon Haiyan in global warming 
hiatus: contribution from subsurface ocean warming. Geophys. Res. Lett, 
doi:10.1002/2014GL061281 (2014). 

Jin F. F., Boucharel, J. & Lin, I. I., Eastern Pacific tropical cyclones intensified by El Niño 
delivery of subsurface ocean heat, Nature 516, 82-85 (2014). 
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Figure: Background: visible image of Super Typhoon Haiyan approaching the Philippines, 
taken from the NASA Terra satellite at 1345 UTC, Nov. 7, 2013. Low-left photo: damage in 
the Philippines after Super Typhoon Haiyan (after The Economist). Overlaid curves: sea 
surface height and ocean heat content are both at the highest level in two decades, 
showing very favourable ocean pre-conditions contributing to Haiyan’s extra-ordinary 
intensification and subsequent damage. 
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2. International interactions and collaborations (including contributions to international 
assessments such as the IPCC, links with observation communities, links with policy makers 
or socio-economics circles, etc.)  
The research on supertyphoon Haiyan (see section 1) is of much international interest, as Haiyan 
claimed at least 6,300 lives in the Philippines, with economical loss of more than US $ 2 billion. This 
research was featured in a special program called the Mega-Disasters from Japan’s National TV 
broadcasting company, NHK, to the world. It was also presented in major international conferences, 
e.g. American Geophysical Union’s Ocean Science Meeting in Hawaii, Feb. 2014;  the American 
Meteorological Society’s Hurricane and Tropical Meteorological Conference in San Diego, April 
2014, NOAA’s North Pacific Ocean and Marginal Seas meeting in Kyoto, Japan, Oct. 2014. 
 
The research on the ‘stealth ocean heat delivery’ was an international collaboration between the 
University of Hawaii, USA and Taiwan. 
 
                                                                                                                                                                                                                                                                                                           
3. Activities/main accomplishments (research projects, cruises, special events, workshops, 
remote sensing used, model and data intercomparisons etc.)  
 
Please kindly see section 2.  

4. Human dimensions (outreach, capacity building, public engagement etc.)  
 

Please kindly see section 2.  

5. Top 10 publications in 2014 (Reports, ACCEPTED articles, models, datasets, products, 
website etc.)  
For journal articles please follow the proposed format:  
Author list (surname and initials (one space but no full stops between initials), year of publication, 
article title, full title of publication (italics), volume, page numbers, DOI (DOI optional).  

1. Lin I. I., I.-F. Pun & Lien, C.-C. (2014) ‘Category-6’ supertyphoon Haiyan in global 
warming hiatus: contribution from subsurface ocean warming. Geophys. Res. Lett, 
doi:10.1002/2014GL061281. 

2. Jin F. F., Boucharel, J. & Lin, I. I. (2014) Eastern Pacific tropical cyclones intensified by 
El Niño delivery of subsurface ocean heat, Nature 516, 82-85. 

3. Chung, C.-C., C.-Y. Huang, G.-C. Gong and Y.-C. Lin (2014) Influence of the 
Changjiang River flood on Synechococcus ecology in the surface waters of the East 
China Sea, Microbiology Ecology, 67, 273-285. 

4. Liu, K.-K., M.-H. Dai, K.-R. Kim and G.-C. Gong (2014) Special issue on 
Biogeosciences, “Biogeochemistry and ecosystems in the western north Pacific 
continental margins under climate change and anthropogenic forcing” 

6. Goals, priorities and plans for future activities/events 
Expanding the scope of the tropical cyclone (TC)-ocean interaction to TC-ocean biogeochemical interaction 
and link with climate modes.  

Promote second phase (2015.8-2018.7) of integrated project of “Effects of Global Change on Ocean 
Biogeochemistry and Ecosystems in the Seas surrounding Taiwan in the Northwest Pacific (ECOBEST-II)” 

7. Other comments  
 
	  

102



	  	  	  Annual	  Report	  for	  the	  year	  2014:	  	  

	  

SOLAS	  UK	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
compiled	  by	  Tom	  Bell	  (tbe@pml.ac.uk)	  
Notes:	  
Reporting	  Period	  is	  January	  2014	  –	  December	  2014	  
Information	  will	  be	  used	  for:	  reporting,	  fundraising,	  networking,	  strategic	  development	  &	  outreach	  
	  
1.	  Scientific	  highlights	  	  

	  

Highlight	  1:	  	  As	  part	  of	  the	  Air-‐Sea	  Interaction	  and	  Sea-‐spray	  in	  Typhoons	  (ASIST)	  project	  (now	  
completed),	  Salisbury	  et	  al.	  (2014)	  published	  the	  first	  study	  of	  global	  seasonal	  distributions	  of	  
whitecap	  fraction	  obtained	  from	  satellite-‐based	  radiometric	  observations	  (microwave	  brightness	  
temperature).	  	  The	  study	  found	  a	  weaker	  wind-‐speed	  dependence	  than	  that	  of	  the	  widely	  used	  
parameterization	  of	  Monahan	  and	  O’Muircheartaigh	  (1980),	  resulting	  in	  higher	  whitecap	  fractions	  
in	  the	  tropics	  and	  lower	  fractions	  at	  high	  latitudes.	  This	  result	  is	  consistent	  with	  recent	  in	  situ	  
estimates,	  and	  explains	  the	  over-‐estimation	  in	  many	  global	  aerosol	  models	  of	  mean	  sea-‐spray	  
aerosol	  concentration	  and	  aerosol	  optical	  depth	  at	  high	  latitudes.	  

	  
Fig	  A.	  	  Seasonal	  means	  of	  whitecap	  fraction	  at	  two	  microwave	  frequencies,	  10	  GHz	  and	  37	  GHz	  (W10,	  left,	  and	  W37,	  
right).	  

Highlight	  2:	  	  As	  part	  of	  the	  ORC-‐3	  project	  (see	  Section	  4),	  glyoxal	  was	  measured	  for	  the	  first	  time	  
at	  the	  Cape	  Verde	  Atmospheric	  Observatory	  (CVAO)	  using	  an	  in	  situ	  method	  (laser	  induced	  
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phosphorescence).	  Measurements	  were	  made	  in	  June/July	  and	  in	  September	  2014.	  The	  source	  of	  
glyoxal,	  which	  is	  a	  precursor	  species	  for	  marine	  secondary	  organic	  aerosol,	  is	  not	  well	  understood.	  	  
Concentrations	  at	  CVAO	  were	  considerably	  lower	  than	  measurements	  previously	  made	  in	  the	  
Eastern	  pacific.	  Modelling	  work	  is	  underway	  to	  try	  to	  understand	  the	  sources	  of	  glyoxal	  from	  
either	  gas	  phase	  oxidation	  of	  volatile	  organic	  compounds	  (of	  both	  natural	  and	  anthropogenic	  
origin)	  or	  direct	  emission	  from	  the	  ocean,	  and	  to	  evaluate	  the	  contribution	  of	  glyoxal	  at	  CVAO	  to	  
organic	  aerosol	  production.	  

	  

Knowledge	  Exchange	  Highlight:	  	  Ocean	  acidification	  now	  part	  of	  policy	  debate	  on	  climate	  
change	  

UK	  researchers	  have	  provided	  information	  on	  ocean	  acidification	  to	  the	  annual	  conferences	  of	  the	  
UN	  Framework	  Convention	  on	  Climate	  Change	  (UNFCCC)	  since	  2009.	  	  The	  UK	  Ocean	  Acidification	  
research	  programme	  (UKOA)	  has	  supported	  that	  involvement,	  led	  by	  Carol	  Turley	  (Plymouth	  
Marine	  Laboratory;	  member	  of	  SOLAS-‐IMBER	  OA	  WG),	  most	  recently	  at	  UNFCCC	  COP	  20	  (Lima,	  
Peru;	  December	  2014).	  	  An	  exhibition	  booth	  “Hot,	  Sour	  and	  Breathless”	  was	  manned	  for	  the	  full	  
two	  weeks	  of	  the	  meeting,	  and	  Carol	  and	  Phil	  Williamson	  (UKOA	  Science	  Coordinator)	  gave	  
presentations	  at	  four	  side-‐events	  and	  also	  at	  a	  public	  meeting,	  all	  well-‐attended.	  	  UKOA-‐PML	  
involvement	  was	  in	  partnership	  with	  a	  wide	  range	  of	  other	  research	  groups	  (including	  those	  from	  
Peru,	  Chile	  and	  USA)	  and	  intergovernmental	  bodies	  (including	  the	  International	  Oceanographic	  
Commission	  of	  UNESCO,	  the	  Convention	  on	  Biological	  Diversity	  and	  the	  International	  Atomic	  
Energy	  Agency).	  	  Whilst	  many	  additional	  factors	  were	  no	  doubt	  also	  responsible,	  it	  was	  clear	  that	  
ocean	  acidification	  has	  now	  become	  an	  integral	  part	  of	  the	  policy	  debate	  on	  climate	  change.	  

	  

(Left)	  	  The	  “Hot,	  Sour	  and	  Breathless”	  exhibition	  booth	  at	  
the	  UNFCCC	  COP	  20;	  Lima,	  December	  2014.	  

	  

	  

	  

2.	  International	  interactions	  and	  collaborations	  (including	  contributions	  to	  international	  
assessments	  such	  as	  the	  IPCC,	  links	  with	  observation	  communities,	  links	  with	  policy	  makers	  or	  
socio-‐economics	  circles,	  etc.)	  	  

A	  comprehensive	  account	  of	  other	  international	  activities	  by	  SOLAS-‐UK	  researchers	  is	  not	  
possible	  here.	  However,	  examples	  include	  UK	  leadership	  of	  the	  SCOR	  Sea	  Surface	  Microlayer	  
Working	  Group	  and	  OceanFlux	  projects,	  the	  Shelf	  Sea	  Biogeochemistry	  programme’s	  European	  
partnerships	  as	  well	  as	  strong	  international	  involvement	  in	  HiWings,	  ACSE	  and	  CAST	  (see	  Section	  
3	  for	  detail).	  	  Strong	  UK	  involvement	  in	  multinational	  publications	  is	  evident	  in	  Section	  4.	  

Specific	  examples	  of	  international	  interaction	  are:	  

• Dorothee	  Bakker	  chairs	  the	  Surface	  Ocean	  CO2	  ATlas	  (SOCAT).	  	  SOCAT	  is	  an	  activity	  by	  the	  
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international	  marine	  carbon	  research	  community	  with	  more	  than	  100	  contributors,	  originating	  
in	  19	  countries	  on	  5	  continents.	  	  SOCAT	  is	  cited	  or	  mentioned	  in	  at	  least	  67	  peer-‐reviewed	  
scientific	  publications,	  including	  the	  2013	  IPCC	  report,	  and	  3	  book	  chapters.	  

• Peter	  Liss	  was	  a	  member	  of	  the	  Panel	  that	  put	  together	  the	  US	  NSF	  'Decadal	  Survey	  of	  Ocean	  
Sciences	  (http://nas-‐sites.org/dsos2015/).	  

• The	  publication	  by	  Chance	  et	  al.	  (2014;	  see	  Section	  4)	  grew	  directly	  out	  of	  discussions	  at	  the	  
last	  SOLAS	  meeting	  in	  Washington	  state.	  

• Co-‐authorship	  and	  editing	  roles	  for	  the	  5th	  Assessment	  Report	  of	  the	  Intergovernmental	  Panel	  
on	  Climate	  Change	  2014	  publication	  (WG	  II).	  

	  

3.	  Activities/main	  accomplishments	  (research	  projects,	  cruises,	  special	  events,	  workshops,	  
remote	  sensing	  used,	  model	  and	  data	  intercomparisons	  etc.)	  	  

UK	  researchers	  contributed	  to	  SOLAS	  science	  goals	  in	  many	  ways	  in	  2014.	  The	  main	  relevant	  
activities	  are	  identified	  below,	  covering	  12	  national	  programmes	  and	  initiatives.	  Summary	  
information	  on	  9	  other	  ongoing	  projects	  is	  also	  provided.	  	  

	  

The	  UK	  Shelf	  Sea	  Biogeochemistry	  research	  programme	  (SSB)	  is	  co-‐funded	  by	  NERC	  and	  Defra	  
(£9.5m,	  2013-‐2017)	  and	  addresses	  carbon	  cycling,	  nutrient	  dynamics	  and	  iron	  fluxes	  in	  North	  
West	  European	  shelf	  seas.	  An	  assessment	  of	  carbon	  sequestration	  in	  UK	  waters	  and	  its	  potential	  
management	  (‘Blue	  Carbon’)	  was	  added	  to	  the	  programme	  in	  2013.	  	  Although	  the	  main	  fieldwork	  
in	  the	  Celtic	  Sea	  had	  been	  scheduled	  for	  2014,	  most	  cruises	  were	  postponed	  to	  2015	  (due	  to	  ship	  
problems).	  	  However,	  field	  sites	  were	  established;	  gliders	  and	  long-‐term	  moorings	  were	  
deployed;	  and	  shelf-‐wide	  measurements	  of	  carbonate	  system	  parameters	  were	  initiated	  in	  2014.	  

Website:	  www.uk-‐ssb.org;	  

Contact:	  Phil	  Williamson,	  SSB	  Science	  Coordinator	  (p.williamson@uea.ac.uk).	  

	  

Radiatively	  Active	  Gases	  from	  the	  North	  Atlantic	  Region	  and	  Climate	  Change	  (RAGNARoCC)	  is	  
the	  marine	  component	  (£2.5m,	  2013-‐17)	  of	  the	  NERC-‐funded	  Greenhouse	  Gases	  UK	  research	  
programme.	  RAGNARoCC	  aims	  to	  quantify	  the	  size	  and	  variability	  of	  sources	  and	  sinks	  of	  
greenhouse	  gases	  (primarily	  CO2)	  in	  the	  North	  Atlantic	  using	  voluntary	  observing	  ships	  and	  other	  
data	  sources.	  Partners	  include	  Exeter,	  NOC,	  Newcastle,	  Southampton	  and	  PML.	  	  

RAGNARoCC	  cruise	  JR302	  (PSO,	  Brian	  King)	  took	  place	  in	  July	  2014	  between	  Newfoundland	  and	  
the	  UK.	  	  Scientists	  from	  Newcastle	  University	  also	  participated	  in	  the	  2014	  Atlantic	  Meridional	  
Transect	  cruise	  (AMT24;	  http://www.amt-‐uk.org/Cruises/AMT24).	  	  The	  aim	  was	  to	  examine	  the	  
variability	  of	  the	  gas	  transfer	  velocity	  along	  the	  cruise	  track	  as	  a	  function	  of	  surfactant	  activity	  
and	  CDOM	  in	  the	  sea	  surface	  microlayer	  and	  in	  the	  water	  column.	  Comparative	  gas	  transfer	  
measurements	  at	  fixed	  levels	  of	  turbulence	  were	  made	  in	  a	  custom-‐built	  laboratory	  gas	  exchange	  
tank	  installed	  on	  the	  ship.	  	  In	  all	  some	  33	  estimates	  of	  gas	  transfer	  were	  derived,	  each	  one	  at	  two	  
fixed	  turbulence	  settings.	  	  Data	  are	  currently	  being	  quality-‐controlled	  and	  will	  be	  interpreted	  in	  
relation	  to	  the	  biogeochemical	  provinces,	  drawing	  on	  other	  data	  sets	  from	  the	  cruise	  
(phytoplankton	  pigments,	  nutrients,	  salinity,	  temperature).	  

Website:	  www.greenhouse-‐gases.org.uk/ragnarocc;	  

Contact:	  Andrew	  Watson,	  Lead	  PI	  (andrew.watson@exeter.ac.uk)	  and	  Robert	  Upstill-‐Goddard,	  
Newcastle	  PI	  (rob.goddard@newcastle.ac.uk)	  
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The	  Sea	  Surface	  Microlayer	  (SML)	  Working	  Group	  is	  funded	  by	  SCOR	  (WG141).	  	  An	  international	  
Workshop	  was	  held	  at	  Ocean	  University	  of	  China,	  Qingdao,	  China	  in	  October	  2014.	  	  The	  aim	  of	  
the	  working	  group	  is	  to	  increase	  the	  awareness	  of	  the	  science	  community	  to	  the	  importance	  of	  
the	  SML	  in	  a	  wide	  range	  of	  biogeochemical	  and	  climate-‐related	  processes.	  The	  working	  group	  will	  
use	  a	  multidisciplinary	  perspective	  to	  suggest	  the	  future	  direction	  of	  SML	  research	  at	  an	  
international	  level.	  The	  group	  brings	  scientists	  together	  from	  several	  disciplines	  to	  consider	  
chemical,	  biological	  and	  physical	  aspects	  of	  the	  SML,	  and	  to	  understand	  mechanisms	  governing	  
its	  formation	  and	  role	  in	  biogeochemical	  cycling	  and	  climate	  science.	  	  Members	  of	  the	  group	  
have	  produced	  a	  guide	  to	  best	  practices	  to	  study	  the	  ocean’s	  surface,	  which	  is	  freely	  available	  to	  
download	  via	  the	  working	  group	  website	  (http://www.scor-‐
int.org/Working_Groups/wg141.htm).	  

Contact:	  	  Co-‐Chair,	  Michael	  Cunliffe	  (micnli@MBA.ac.uk)	  

	  

The	  OceanFlux	  initiative	  is	  a	  collaborative	  programme	  developed	  by	  the	  European	  Space	  Agency	  
in	  collaboration	  with	  International	  SOLAS.	  The	  first	  round	  of	  the	  initiative	  resulted	  in	  3	  funded	  
‘OceanFlux’	  projects:	  i)	  Greenhouse	  Gases,	  ii)	  aerosols	  and	  iii)	  upwelling.	  	  	  

The	  OceanFlux	  Greenhouse	  Gases	  project	  team	  started	  an	  ambitious	  programme	  of	  work	  to	  
develop	  and	  improve	  methods	  of	  calculating	  air-‐sea	  fluxes	  of	  greenhouse	  gases	  and	  to	  apply	  
these	  methods	  for	  the	  creation	  of	  new	  air-‐sea	  gas	  flux	  climatologies.	  	  The	  work	  exploited	  in	  situ,	  
model	  and	  satellite	  Earth	  observation	  data	  and	  a	  range	  of	  algorithm,	  method	  and	  dataset	  
advances	  were	  made.	  	  The	  project	  completed	  during	  2014,	  one	  paper	  on	  wind	  and	  waves	  was	  
published	  in	  2014	  (Kudryavtsev	  et	  al.	  (2014)	  Impact	  of	  wind	  waves	  on	  the	  air-‐sea	  fluxes:	  A	  
coupled	  model,	  Journal	  of	  Geophysical	  Research	  -‐	  Oceans,	  119(2),	  1217–1236)	  and	  a	  series	  of	  
publications	  are	  now	  being	  prepared	  and/or	  are	  in	  review.	  	  	  

Following	  the	  success	  of	  the	  first	  project,	  the	  European	  Space	  Agency	  have	  now	  funded	  a	  second	  
phase	  of	  the	  project.	  Consequently,	  the	  OceanFlux	  Greenhouse	  Gases	  Evolution	  project	  began	  in	  
mid	  November	  2014	  and	  will	  run	  until	  the	  end	  of	  2016.	  	  It	  is	  expected	  that	  the	  Evolution	  project	  
will	  organise	  another	  community	  led	  science	  workshop	  in	  2016.	  	  Website:	  http://www.oceanflux-‐
ghg.org;	  	  

Contact:	  Lead	  PIs	  Jamie	  Shutler	  (J.D.Shutler@exeter.ac.uk)	  and	  David	  Woolf	  
(d.k.woolf@hw.ac.uk)	  

	  

Involvement	  in	  US-‐UK	  High	  Wind	  Gas	  Exchange	  Study	  (HiWinGS),	  through	  NERC	  support	  (£1.2m,	  
2012-‐16	  “Turbulent	  exchange:	  aerosols,	  bubbles	  and	  gases”)	  to	  Leeds,	  NOC	  and	  Southampton,	  
and	  participation	  in	  US-‐led	  RV	  Knorr	  cruise	  in	  North	  Atlantic,	  October-‐November	  2013.	  Sampling	  
included	  storm	  conditions	  with	  peak	  wind	  (30	  min	  average	  U10)	  >27	  m	  s-‐1,	  significant	  wave	  
heights	  >9	  m,	  and	  peak	  waves	  >15	  m.	  UK	  gear	  deployments	  included	  the	  11m	  NOC	  spar	  buoy	  
(constructed	  for	  UK	  SOLAS	  cruises	  in	  2006/7),	  and	  the	  4m	  spar	  (constructed	  for	  the	  WAGES	  
project)	  providing	  detailed	  information	  on	  wave	  state,	  wave	  breaking,	  turbulence	  intensity,	  
bubble	  populations	  and	  plume	  extent.	  Complementary	  data	  collected	  on	  surface	  whitecap	  
fraction,	  also	  direct	  eddy	  covariance	  estimates	  of	  gas	  and	  sea-‐spray	  aerosol	  fluxes.	  

Contact:	  Ian	  Brooks,	  Lead	  UK	  PI	  (i.brooks@see.leeds.ac.uk)	  

	  

The	  UK	  Ocean	  Acidification	  research	  programme	  (UKOA),	  co-‐funded	  by	  NERC,	  Defra	  and	  DECC	  
(£12m;	  2010-‐2015)	  involves	  >25	  research	  groups	  and	  includes	  the	  following	  SOLAS-‐relevant	  
components,	  funded	  through	  six	  consortium	  awards	  and	  an	  analytical	  facility:	  	  
-‐	  Observations	  and	  synthesis	  to	  establish	  variability	  and	  trends	  of	  oceanic	  pH	  	  
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-‐	  Ocean	  acidification	  impacts	  on	  sea	  surface	  biogeochemistry	  and	  climate	  	  

-‐	  Regional	  ecosystem	  and	  biogeochemical	  impacts	  of	  ocean	  acidification	  	  

-‐	  Abrupt	  ocean	  acidification	  events	  (focus	  on	  Paleocene-‐Eocene	  Thermal	  Maximum)	  	  

-‐	  Interactions	  between	  CO2,	  the	  carbon	  cycle	  and	  climate.	  	  

UKOA	  research	  grants	  and	  studentships	  have	  now	  ended.	  	  However	  UKOA	  international	  links	  and	  
science-‐to-‐policy	  engagement	  continued	  in	  2014,	  with	  information	  given	  in	  Section	  4.	  
Programme	  website:	  www.oceanacidification.org.uk;	  

Contact:	  Phil	  Williamson,	  UKOA	  Science	  Coordinator	  (p.williamson@uea.ac.uk).	  

	  

The	  five	  year	  European	  Research	  Council	  project	  (EMBARGO)	  is	  a	  €2M	  research	  initiative	  that	  
aims	  to	  reproduce	  the	  chemical	  exchanges	  between	  the	  ocean,	  sea	  ice,	  snow	  and	  the	  
atmosphere	  in	  polar	  regions.	  The	  focus	  is	  on	  the	  links	  between	  melting	  sea	  ice	  and	  snow,	  and	  the	  
changing	  chemistry	  of	  the	  troposphere.	  	  A	  major	  part	  of	  this	  project	  is	  to	  construct	  a	  unique	  sea	  
ice	  chamber	  in	  the	  laboratory	  to	  enable	  better	  understanding	  of	  the	  chemical	  exchanges	  taking	  
place.	  Measuring	  two	  meters	  cubed,	  the	  new	  ice	  chamber	  will	  be	  held	  in	  a	  specially	  constructed	  
cold	  room	  at	  UEA.	  	  

Contact:	  Roland	  von	  Glasow,	  Lead	  PI	  (R.von-‐Glasow@uea.ac.uk)	  

	  

Aerosol-‐Cloud	  Coupling	  and	  Climate	  Interactions	  in	  the	  Arctic	  (ACCACIA)	  is	  a	  NERC	  funded	  
project	  (£3m,	  2012-‐15)	  involving	  groups	  at	  Manchester,	  Leeds,	  York,	  UEA,	  BAS	  and	  the	  Met	  
Office,	  with	  international	  partners.	  Field	  campaigns	  in	  July	  2013	  involved	  ship-‐based	  
measurements	  of	  surface	  aerosol	  sources	  and	  aircraft	  measurements	  of	  a	  suite	  of	  atmospheric	  
properties.	  	  Website:	  http://arcticaccacia.wordpress.com;	  

Contact:	  Ian	  Brooks,	  Lead	  PI	  (i.brooks@see.leeds.ac.uk)	  

	  

The	  Arctic	  Cloud	  Summer	  Experiment	  (ACSE)	  involves	  the	  collaboration	  between	  Leeds	  
University,	  NCAS,	  the	  University	  of	  Stockholm,	  and	  the	  University	  of	  Colorado,	  Boulder/NOAA	  
CIRES.	  ACSE	  aimed	  to	  study	  the	  coupling	  between	  the	  surface	  and	  boundary-‐layer	  clouds	  
including	  surface	  exchange	  processes,	  and	  the	  response	  of	  cloud	  properties	  to	  surface	  sea	  ice	  
conditions.	  ACSE	  is	  part	  of	  the	  larger	  SWERUS-‐C3	  programme	  –	  a	  Swedish/Russian/US	  study	  of	  
carbon	  cycling	  and	  climate	  processes	  in	  the	  Arctic.	  ACSE	  contributes	  measurements	  of	  surface	  
turbulent	  processes	  to	  SWERUS-‐C3,	  including	  joint	  measurements	  with	  Stockholm	  University	  of	  
turbulent	  surface	  fluxes	  of	  methane	  and	  carbon	  dioxide.	  	  	  

The	  Leeds/NCAS	  team	  participated	  in	  a	  major	  Arctic	  Ocean	  research	  cruise	  on	  board	  the	  Swedish	  
icebreaker	  Oden	  during	  the	  summer	  of	  2014.	  The	  Oden	  was	  instrumented	  for	  a	  wide	  range	  of	  
measurements	  including	  turbulent	  fluxes	  of	  momentum,	  heat,	  water	  vapour,	  and	  aerosol,	  plus	  
methane	  and	  carbon	  dioxide	  in	  collaboration	  with	  Stockholm	  University.	  Measurements	  were	  
also	  made	  using	  scanning	  Doppler	  lidar,	  scanning	  microwave	  radiometer	  and	  radiosondes	  were	  
launched	  every	  6	  hours.	  

Contact:	  Lead	  PIs,	  Ian	  Brooks	  (i.brooks@see.leeds.ac.uk)	  and	  Barbara	  Brooks	  
(B.J.Brooks@leeds.ac.uk)	  

	  

The	  Co-‐ordinated	  Airborne	  Studies	  in	  the	  Tropics	  (CAST)	  is	  a	  NERC-‐funded	  (£431k;	  2012-‐16)	  
collaboration	  with	  NASA	  and	  NCAR	  (http://www.faam.ac.uk/index.php/current-‐future-‐
campaigns/384-‐cast-‐2014-‐co-‐ordinated-‐airborne-‐studies-‐in-‐the-‐tropics).	  	  In	  Jan/Feb	  2014	  
partners	  participated	  in	  an	  aircraft	  campaign	  in	  Guam.	  	  Short	  lived	  halocarbons	  were	  measured	  
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from	  the	  surface	  to	  the	  stratosphere	  during	  this	  campaign.	  

Contact:	  Neil	  Harris,	  Lead	  PI	  (Neil.Harris@ozone-‐sec.ch.cam.ac.uk)	  

	  

A	  meeting	  about	  the	  UK	  Indian	  Ocean	  Initiative	  was	  held	  in	  March	  2014	  (co-‐funded	  by	  the	  Royal	  
Society,	  the	  Foreign	  and	  Commonwealth	  Office,	  the	  National	  Oceanography	  Centre	  and	  
Plymouth	  University).	  	  The	  intention	  was	  to	  develop	  a	  national	  contribution	  to	  the	  2016-‐2020	  
International	  Indian	  Ocean	  Expedition	  (IIOE-‐2).	  	  The	  workshop	  involved	  30	  UK	  marine	  scientists	  
from	  14	  universities,	  research	  centres	  and	  other	  organisations.	  	  Current	  research	  interests	  in	  the	  
Indian	  Ocean	  were	  outlined.	  	  The	  following	  topics	  were	  identified	  as	  important	  and	  timely:	  Upper	  
ocean	  processes	  and	  the	  Indian	  Ocean	  climate	  system;	  Madagascar	  bloom	  dynamics;	  heat	  
transfer	  to	  deep-‐waters	  of	  the	  Arabian	  Sea;	  deep-‐water	  mixing	  in	  the	  Indian	  Ocean;	  
biogeochemistry	  and	  ecosystem	  dynamics	  of	  oxygen-‐depleted	  environments;	  a	  longitudinal	  
transect	  geochemistry	  study;	  understanding	  the	  microbial	  biogeochemisty	  of	  the	  oligotrophic	  
southern	  Indian	  gyre;	  and	  ‘exploratory	  science’	  in	  the	  Chagos	  Archipelago	  ecosystem.	  	  All	  topics	  
could	  collectively	  be	  developed	  as	  the	  UK	  national	  contribution	  to	  the	  SCOR-‐IOC	  International	  
Indian	  Ocean	  Expedition	  that	  will	  mostly	  occur	  between	  2016	  and	  2020.	  

	  
The	  Surface	  Ocean	  CO2	  ATlas	  (SOCAT)	  is	  an	  international	  effort,	  supported	  by	  the	  International	  
Ocean	  Carbon	  Coordination	  Project	  (IOCCP),	  the	  Surface	  Ocean	  Lower	  Atmosphere	  Study	  
(SOLAS),	  and	  the	  Integrated	  Marine	  Biogeochemistry	  and	  Ecosystem	  Research	  (IMBER)	  Program.	  	  
A	  major	  SOCAT	  event	  was	  held	  at	  the	  IMBER	  Open	  Science	  Conference	  (Bergen,	  Norway)	  in	  2014.	  	  
This	  involved	  37	  participants	  from	  13	  countries.	  	  The	  aim	  was	  to	  improve	  access	  to	  surface	  water	  
CO2	  data	  by	  regular	  releases	  of	  quality	  controlled	  data	  products.	  	  SOCAT	  version	  3	  is	  planned	  in	  
the	  near	  future	  and	  an	  automation	  system	  for	  data	  submission	  (for	  version	  4)	  will	  be	  launched	  in	  
late	  2014/early	  2015.	  

Website:	  http://www.socat.info/	  	  

Contact:	  Chair,	  Dorothee	  Bakker	  (D.Bakker@uea.ac.uk)	  

	  

Penlee	  Point	  Atmospheric	  Observatory	  (PPAO)	  was	  established	  by	  Plymouth	  Marine	  Laboratory	  
(PML)	  and	  partners	  in	  summer	  2014.	  	  The	  site	  is	  located	  at	  the	  coast	  on	  a	  headland	  approx.	  6km	  
from	  Plymouth	  (SW	  England).	  	  The	  PPAO	  is	  located	  8	  m	  above	  sea	  level	  and	  30	  m	  from	  the	  high	  
tide	  mark	  southwest	  of	  Plymouth.	  	  The	  site	  is	  exposed	  to	  marine	  air	  masses	  when	  the	  wind	  sector	  
is	  between	  110°	  and	  250°.	  	  Winds	  coming	  from	  the	  south	  and	  south-‐west	  (180°-‐240°)	  encounter	  
minimal	  terrestrial	  influence	  and	  may	  be	  representative	  of	  relatively	  clean	  Atlantic	  air.	  	  Plymouth	  
Sound	  (to	  the	  east)	  experiences	  heavy	  marine	  traffic	  with	  daily	  naval	  and	  commercial	  ship	  
movements.	  	  The	  observatory	  is	  mains	  powered	  and	  uses	  line-‐of-‐sight	  radioethernet	  to	  
communicate	  data	  back	  to	  PML.	  	  Measurements	  are	  continuous	  and	  include	  meteorology	  (wind	  
speed	  and	  direction,	  pressure,	  humidity,	  air	  temperature,	  dew	  point,	  rain	  rate)	  and	  atmospheric	  
concentrations	  of	  sulfur	  dioxide,	  ozone,	  carbon	  dioxide	  and	  methane.	  	  Routine	  aerosol	  sampling	  
with	  a	  high	  volume	  sampler	  mounted	  on	  the	  observatory	  roof	  will	  be	  initiated	  in	  2015.	  

Partners	  include	  Plymouth	  University,	  NOC	  and	  UEA.	  

Website:	  http://www.westernchannelobservatory.org.uk/penlee/	  

Contact:	  Tom	  Bell	  (tbe@pml.ac.uk)	  and	  Mingxi	  Yang	  (miya@pml.ac.uk)	  
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The	  NERC	  National	  Centre	  for	  Atmospheric	  Science,	  NCAS	  (www.ncas.ac.uk),	  continues	  to	  
support	  a	  wide	  range	  of	  SOLAS-‐relevant	  research	  and	  sustained	  observations,	  the	  latter	  including	  
the	  Weybourne	  Atmospheric	  Observatory	  (http://weybourne.uea.ac.uk)	  and	  UK	  involvement	  in	  
the	  Observatório	  Atmosferico	  de	  Cabo	  Verde:	  Humberto	  Duarte	  Fonseca	  (Cape	  Verde	  
Atmospheric	  Observatory).	  	  

	  

Other	  SOLAS-‐relevant	  projects	  active	  in	  2014	  include	  the	  following	  NERC	  research	  grants	  and	  
training	  awards	  (alphabetical	  by	  lead	  PI).	  	  Note	  that:	  i)	  	  research	  limited	  to	  atmospheric-‐only	  or	  
marine-‐only	  topics	  	  is	  excluded,	  unless	  there	  are	  linking	  elements;	  and	  ii)	  this	  list	  does	  not	  claim	  
to	  be	  comprehensive.	  	  For	  abstracts	  and	  additional	  details,	  see	  http://gotw.nerc.ac.uk/.	  	  	  

Project	  title	   Award,	  dates	   Lead	  PI;	  university	  or	  
research	  centre	  

Oceanic	  reactive	  carbon:	  chemistry-‐climate	  
impacts	  (ORC-‐3)	  

£530k,	  2013-‐16	   Steve	  Arnold,	  Leeds	  
(also	  York	  award)	  

Turbulent	  Exchange:	  Aerosols,	  Bubbles	  And	  
Gases	  

£312,	  2014-‐16	   Helen	  Czerski,	  
University	  College	  
London	  (also	  
Southampton	  award)	  

Tropospheric	  halogen	  chemistry:	  reaction	  
mechanisms,	  processes	  and	  global	  impacts	  

£399k,	  2012-‐15	   Martyn	  Chipperfield,	  
Leeds	  (also	  UEA	  
award)	  

The	  physiological	  and	  ecological	  functions	  of	  
volatile	  halogen	  production	  by	  marine	  diatoms	  

£78k,	  2013-‐15	   Claire	  Hughes,	  York	  

Arctic	  Sea-‐Ice-‐Zone	  Blowing	  Snow	  -‐	  
Contribution	  to	  Sea	  Salt	  Aerosol	  (ABSCISSA)	  

£40k,	  2014-‐15	   Anna	  Jones,	  British	  
Antarctic	  Survey	  

Blowing	  snow	  and	  sea-‐ice	  surfaces	  as	  a	  source	  of	  
polar	  sea	  salt	  aerosol	  

£522k,	  2012-‐15	   Anna	  Jones,	  British	  
Antarctic	  Survey	  (also	  
awards	  at	  Cambridge	  
and	  Leeds)	  

Determination	  of	  the	  CO2	  system	  at	  sub-‐zero	  
temperatures	  in	  seawater	  and	  seawater-‐derived	  
brines	  

£854k,	  2012-‐15	   Hilary	  Kennedy,	  
Bangor	  (also	  awards	  at	  
NOC	  &	  Southampton)	  

Atlantic	  BiogeoChemical	  fluxes	  (ABC)	   £1.2m,	  2014-‐20	   Elaine	  McDonagh,	  
NOC	  (also	  awards	  at	  
Exeter,	  Southampton	  
&	  PML)	  

Importance	  of	  marine	  gases	  and	  particles	  for	  
tropospheric	  chemistry	  

£263k,	  2014-‐17	   Roland	  von	  Glasow,	  
UEA	  
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4.	  Human	  dimensions	  (outreach,	  capacity	  building,	  public	  engagement	  etc.)	  	  

Many	  of	  the	  programmes	  and	  projects	  identified	  above	  included	  work	  on	  knowledge	  exchange,	  
stakeholder	  dialogue	  and	  public	  engagement	  –	  meeting	  the	  requirement	  of	  UK	  Research	  Councils	  
that	  ‘pathways	  to	  impact’	  activities	  are	  included	  within	  research	  proposals	  and	  project	  
implementation.	  

For	  the	  UK	  Ocean	  Acidification	  (UKOA)	  and	  UK	  Shelf	  Sea	  Biogeochemistry	  (SSB)	  programmes,	  co-‐
funding	  by	  the	  government	  departments	  [Department	  for	  Environment,	  Food	  and	  Rural	  Affairs	  
(Defra)	  and	  the	  Department	  of	  Energy	  and	  Climate	  Change	  (DECC)]	  provides	  in-‐built	  policy	  
linkages,	  in	  addition	  to	  opportunities	  for	  wider	  engagement.	  Such	  co-‐funding	  enables	  direct	  
communication	  with	  governmental	  stakeholders,	  and	  has	  supported	  additional	  ‘added	  value	  
activities’	  for	  dissemination	  and	  policy-‐related	  knowledge	  exchange	  activities,	  as	  included	  below.	  	  

Specific	  outreach	  activities:	  

• Involvement	  in	  the	  EU-‐funded	  Celtic	  Seas	  Partnership	  (a	  stakeholder	  engagement	  network,	  
with	  focus	  on	  achieving	  good	  environmental	  status	  under	  the	  Marine	  Strategy	  Framework	  
Directive)	  	  

• Scientific	  partnerships	  with	  researchers	  in	  Ireland,	  France,	  Spain,	  Germany,	  Denmark	  and	  
Norway,	  with	  regard	  to	  shelf-‐wide	  data	  collection	  on	  CO2/carbonate	  system	  parameters	  	  

• Working	  links	  with	  the	  Carbon	  Trust,	  IUCN	  and	  other	  bodies	  with	  regard	  to	  the	  Blue	  Carbon	  SSB	  
component,	  to	  quantify	  carbon	  fluxes	  and	  sequestration	  in	  UK	  and	  European	  shelf	  seas.	  	  

Other	  outreach	  activities:	  

• The	  ACCACIA	  consortium	  produced	  an	  article	  in	  Ocean	  Challenge	  magazine	  led	  by	  Rosie	  Chance	  
(Chance	  et	  al.,	  2014.	  Aerosol,	  clouds	  and	  climate	  in	  the	  Arctic,	  Ocean	  Challenge,	  20,	  p.23	  –	  28).	  	  	  

• A	  Royal	  Society	  Summer	  Exhibition	  was	  organized	  by	  multiple	  UK	  partners	  on	  Tropical	  Storms	  
(http://sse.royalsociety.org/2014/tropical-‐storms/).	  	  The	  same	  exhibit	  was	  presented	  at	  
YorNight	  (EU	  researcher's	  night).	  

• Lucy	  Carpenter	  gave	  a	  popular	  science	  talk	  at	  the	  Hay	  Festival	  in	  May	  2014	  on	  ocean-‐
atmosphere	  science.	  

• The	  Global	  Carbon	  Project,	  SOCAT	  and	  CarboChange	  are	  preparing	  a	  policy	  leaflet	  on	  the	  Ocean	  
carbon	  sink	  in	  the	  2014	  Global	  Carbon	  Budget.	  

• Involvement	  by	  UK	  Ocean	  Acidification	  (UKOA)	  	  programme	  and	  Plymouth	  Marine	  Laboratory	  
in	  the	  20th	  Conference	  of	  the	  Parties	  (COP	  20)	  of	  the	  UN	  Framework	  Convention	  on	  Climate	  Change	  
(UNFCCC)	  in	  Lima,	  December	  2014,	  with	  international	  partners.	  	  For	  more	  detailed	  text,	  see	  
Knowledge	  Exchange	  Highlight,	  Section	  1).	  

• Strong	  UKOA	  role	  in	  development	  of	  the	  Global	  Ocean	  Acidification	  Observing	  Network	  
(www.goa-‐on.org)	  with	  international	  science	  partners,	  funding	  bodies	  and	  intergovernmental	  
bodies	  

• UKOA	  participation	  in	  the	  Ocean	  Acidification	  international	  Reference	  User	  Group	  (OAiRUG)	  
and	  activities	  of	  the	  Ocean	  Acidification	  International	  Coordination	  Centre	  (OA-‐ICC;	  IAEA-‐
hosted)	  

• Inclusion	  (through	  UKOA	  involvement)	  of	  quantified	  ocean	  acidification	  impacts	  in	  the	  DECC-‐led	  
Global	  Calculator	  (http://www.globalcalculator.org)	  

• UKOA	  input	  to	  the	  work	  of	  the	  OSPAR-‐ICES	  Ocean	  Acidification	  Study	  Group	  related	  to	  OA	  
monitoring	  in	  the	  North	  Atlantic	  (http://www.ices.dk/community/groups/Pages/SGOA.aspx).	  
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5.	  Top	  10	  publications	  in	  2014	  (Reports,	  ACCEPTED	  articles,	  models,	  datasets,	  products,	  website	  
etc.)	  	  

The	  following	  alphabetical	  list	  of	  SOLAS-‐relevant,	  peer-‐reviewed	  2014	  publications	  (n	  =	  35)	  with	  
UK	  authors/co-‐authors	  is	  based	  on	  researchers’	  input	  and	  Web	  of	  Knowledge	  searches.	  There	  has	  
been	  no	  attempt	  to	  formally	  rank	  the	  “top	  10”	  in	  terms	  of	  scientific	  quality	  or	  importance.	  	  

Atkinson,	  H.	  M.,	  Hughes,	  C.,	  Shaw,	  M.	  J.,	  Roscoe,	  H.	  K.,	  Carpenter,	  L.	  J.,	  and	  Liss,	  P.	  S.,	  2014:	  Halocarbons	  
associated	  with	  Arctic	  sea	  ice,	  Deep	  Sea	  Research	  Part	  I:	  Oceanographic	  Research	  Papers,	  92,	  0,	  162-‐175,	  
http://dx.doi.org/10.1016/j.dsr.2014.05.012.	  	  

Bakker,	  D.	  C.	  E.,	  Pfeil,	  B.,	  Smith,	  K.,	  Hankin,	  S.,	  Olsen,	  A.,	  Alin,	  S.	  R.,	  Cosca,	  C.,	  Harasawa,	  S.,	  Kozyr,	  A.,	  Nojiri,	  
Y.,	  O'Brien,	  K.	  M.,	  Schuster,	  U.,	  Telszewski,	  M.,	  Tilbrook,	  B.,	  Wada,	  C.,	  Akl,	  J.,	  Barbero,	  L.,	  Bates,	  N.	  R.,	  
Boutin,	  J.,	  Bozec,	  Y.,	  Cai,	  W.	  J.,	  Castle,	  R.	  D.,	  Chavez,	  F.	  P.,	  Chen,	  L.,	  Chierici,	  M.,	  Currie,	  K.,	  de	  Baar,	  H.	  J.	  W.,	  
Evans,	  W.,	  Feely,	  R.	  A.,	  Fransson,	  A.,	  Gao,	  Z.,	  Hales,	  B.,	  Hardman-‐Mountford,	  N.	  J.,	  Hoppema,	  M.,	  Huang,	  W.	  
J.,	  Hunt,	  C.	  W.,	  Huss,	  B.,	  Ichikawa,	  T.,	  Johannessen,	  T.,	  Jones,	  E.	  M.,	  Jones,	  S.	  D.,	  Jutterström,	  S.,	  Kitidis,	  V.,	  
Körtzinger,	  A.,	  Landschützer,	  P.,	  Lauvset,	  S.	  K.,	  Lefèvre,	  N.,	  Manke,	  A.	  B.,	  Mathis,	  J.	  T.,	  Merlivat,	  L.,	  Metzl,	  N.,	  
Murata,	  A.,	  Newberger,	  T.,	  Omar,	  A.	  M.,	  Ono,	  T.,	  Park,	  G.	  H.,	  Paterson,	  K.,	  Pierrot,	  D.,	  Ríos,	  A.	  F.,	  Sabine,	  C.	  
L.,	  Saito,	  S.,	  Salisbury,	  J.,	  Sarma,	  V.	  V.	  S.	  S.,	  Schlitzer,	  R.,	  Sieger,	  R.,	  Skjelvan,	  I.,	  Steinhoff,	  T.,	  Sullivan,	  K.	  F.,	  
Sun,	  H.,	  Sutton,	  A.	  J.,	  Suzuki,	  T.,	  Sweeney,	  C.,	  Takahashi,	  T.,	  Tjiputra,	  J.,	  Tsurushima,	  N.,	  van	  Heuven,	  S.	  M.	  
A.	  C.,	  Vandemark,	  D.,	  Vlahos,	  P.,	  Wallace,	  D.	  W.	  R.,	  Wanninkhof,	  R.,	  and	  Watson,	  A.	  J.,	  2014:	  An	  update	  to	  
the	  Surface	  Ocean	  CO2	  Atlas	  (SOCAT	  version	  2),	  Earth	  Syst.	  Sci.	  Data,	  6,	  1,	  69-‐90,	  10.5194/essd-‐6-‐69-‐2014.	  	  

Beale,	  R.,	  Johnson,	  M.	  T.,	  Liss,	  P.	  S.,	  and	  Nightingale,	  P.	  D.,	  2014:	  Air-‐sea	  exchange	  of	  marine	  trace	  gases,	  in:	  
Treatise	  on	  Geochemistry	  (Second	  Edition),	  ed.	  Turekian,	  H.	  Elsevier,	  Oxford,	  53-‐92.	  	  

Chance,	  R.,	  Baker,	  A.	  R.,	  Carpenter,	  L.,	  and	  Jickells,	  T.	  D.,	  2014:	  The	  distribution	  of	  iodide	  at	  the	  sea	  surface,	  
Environmental	  Science:	  Processes	  &	  Impacts,	  16,	  8,	  1841-‐1859,	  10.1039/c4em00139g.	  	  

Clark	  D.R.,	  Brown	  IJ.,	  Rees	  A.P.,	  Somerfield	  P.J.	  &	  Miller	  P.I.,	  2014:	  The	  influence	  of	  ocean	  acidification	  on	  
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6.	  Goals,	  priorities	  and	  plans	  for	  future	  activities/events	  

In	  Dec	  2013,	  the	  UK	  actively	  led	  a	  meeting	  for	  early-‐career	  researchers	  that	  discussed	  “Future	  
SOLAS”.	  	  Tom	  Bell	  presented	  the	  outcomes	  of	  this	  meeting	  at	  the	  Future	  SOLAS	  workshop	  in	  
Galway,	  Ireland	  (Jan	  2014).	  	  This	  has	  directly	  contributed	  toward	  the	  layout	  of	  Future	  SOLAS	  in	  
the	  context	  of	  the	  current	  SOLAS	  scientific	  sponsors	  and	  the	  Future	  Earth	  initiative.	  	  See	  
http://www.solas-‐int.org/about/future_solas.html	  for	  further	  details.	  

Each	  of	  the	  programmes	  and	  projects	  identified	  in	  Section	  3	  has	  its	  own	  goals	  and	  future	  plans,	  
and	  a	  wide	  range	  of	  new	  activities	  are	  under	  discussion	  by	  the	  research	  community,	  for	  
submission	  as	  funding	  bids	  at	  various	  scales.	  Many	  of	  these	  are	  congruent	  with	  international	  
SOLAS	  objectives	  and	  have	  developed	  from	  the	  UK	  SOLAS	  programme,	  benefitting	  from	  the	  work	  
of	  the	  SOLAS	  IPO	  and	  the	  SOLAS	  SSC.	  

SOCAT	  has	  set	  a	  number	  of	  future	  goals/priorities	  including	  the	  release	  of	  SOCAT	  version	  3,	  the	  
launch	  of	  the	  SOCAT	  automation	  system	  and	  the	  participation	  in	  the	  Surface	  Ocean	  pCO¬2	  
Mapping	  Intercomparison	  (SOCOM).	  	  A	  top	  priority	  for	  SOCAT	  is	  to	  secure	  funding	  for	  its	  
continuation	  in	  the	  UK	  and	  in	  Europe.	  	  Funding	  for	  the	  proposed	  Integrated	  Carbon	  Observing	  
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System	  (ICOS)	  has	  only	  been	  approved	  in	  a	  few	  EU	  countries.	  

Linkages	  between	  activities	  are,	  however,	  informal,	  without	  any	  SOLAS-‐specific	  coordinating	  
arrangements	  or	  structures	  to	  facilitate	  collective	  planning	  on	  a	  national	  basis.	  	  The	  role	  of	  NERC	  
Theme	  Leaders	  in	  assisting	  the	  development	  of	  new	  national	  programmes	  ended	  in	  2013.	  
Replacement	  mechanisms	  for	  stimulating	  and	  assessing	  strategic,	  large-‐scale	  initiatives	  are	  
centered	  around	  the	  Strategic	  Programme	  Advisory	  Group	  (SPAG;	  
http://www.nerc.ac.uk/about/organisation/advisory/),	  which	  helps	  prioritise	  strategic	  research	  
opportunities	  that	  help	  deliver	  the	  NERC	  strategy.	  	  

The	  priorities	  are	  generated	  from	  a	  broad	  and	  open	  input	  of	  ideas	  from	  the	  community.	  	  
Submitted	  ideas	  have	  been	  assembled	  into	  recently	  announced	  Highlight	  Topics	  
(http://www.nerc.ac.uk/latest/news/nerc/highlight-‐topics/)	  with	  an	  announcement	  of	  Strategic	  
Programme	  Areas	  expected	  early	  in	  2015.	  

	  

7.	  Other	  comments	  	  

As	  this	  document	  shows,	  the	  SOLAS-‐UK	  community	  remains	  extremely	  active	  and	  productive.	  	  
Connections	  between	  UK,	  EU	  and	  international	  researchers	  are	  strong.	  There	  is	  currently	  a	  lack	  of	  
top-‐down	  SOLAS-‐directed	  work	  (UK-‐SOLAS	  funding	  ended	  in	  2010)	  but	  there	  is	  no	  shortage	  of	  
ideas	  within	  the	  community	  that	  address	  ocean-‐atmosphere	  interactions.	  

Ian	  Brooks	  (i.brooks@see.leeds.ac.uk)	  is	  representing	  the	  UK	  atmospheric	  science	  community	  on	  
the	  science	  consultation	  panel	  for	  the	  new	  NERC	  Polar	  Research	  Vessel	  (replacement	  for	  the	  
James	  Clark	  Ross).	  	  The	  UK	  oceanic	  science	  community	  is	  represented	  by	  Malcolm	  Woodward	  
(emsw@pml.ac.uk).	  

This	  is	  my	  first	  annual	  report	  as	  SOLAS-‐UK	  national	  representative.	  	  I	  now	  fully	  appreciate	  the	  
work	  that	  Phil	  Williamson	  has	  put	  in	  over	  the	  years!	  	  Phil’s	  previous	  contributions	  have	  proven	  to	  
be	  excellent	  guides	  for	  this	  report,	  and	  have	  contributed	  substantially	  to	  improving	  this	  report.	  
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