
A Community Survey on CLIVAR/CO2 Repeat 
Hydrography Program Data Usage  

 
This survey was conducted by the Ocean Carbon & Biogeochemistry Program in March-
April 2012. The data below are based on 62 survey responses received as of April 10, 
2012. 
 
 
1) Please indicate which of the following CLIVAR/CO2 Repeat Hydrography data 
sets** (either in raw form or in synthesized form) you have used or are currently 
using. **Note: This only includes recent (2003-present) data and synthesis products 
- i.e. post-WOCE/JGOFS and GLODAP 
 

• CTD   
• Bottle data   
• Underway pCO2   
• ADCP   
• Bathymetry   
• Meteorology   
• Other (please specify in comments field below) 

 

 
 
2) If you selected bottle data, please specify which data below: 
 

• Transient tracers (CFCs/SF6, 3H, 3He, etc.)  
• Carbon (Alk, pH, TCO2, fCO2, DOC, etc.)  
• Nutrients (N, P, Si) 45 78.9% 
• Trace metals 4 7% 
• Other (please specify in comments field below) 



 
 
 
3) Please feel free to provide specific information and/or comment further here on 
your CLIVAR/CO2 Repeat Hydrography data usage. 
 
Other usage: 

• dissolved oxygen (deemed VERY important in multiple comments, was 
mistakenly omitted from the bottle data list) 

• Argo reference data base 
• track deep ocean water mass changes 
• validate autonomous mooring data 
• 14C and 14C/13C 
• research and education (training grad students on use of large oceanographic data 

sets)	   
• NASA-funded process study of interannual variability of air-sea carbon fluxes 

and surface ocean productivity using CLIVAR/CO2 data, satellite ocean color, 
and numerical models 

• calibrate paleo-pH proxies (from coretop sediments) 
• I have had samples collected for NO3

- isotopes during a few legs and the nutrient, 
tracer, and carbonate system data are important for interpretation 

• DOC/TDN 
• Model initialization and model-data comparison and validation 

 
Comments: 

• I would love to see more data within 500km of the coasts and fewer data in the 
center of gyres, with the data in the center of gyres sampled to optimize coverage 
of the gyre volume instead of along sections. This would improve mapping and 
allow for a better handle of transport along boundary currents 

• The experimental synthesis product currently hosted at NOAA Coral Reef Watch 
that provides a synoptic monthly estimate of surface carbonate chemistry was 
developed, in part, using CLIVAR/CO2 data. This product is available at 
http://coralreefwatch.noaa.gov/satellite/oa/ 

• The hydrography data distribution web on CLIVAR is not well designed. The 



data page on CCHDO is better, but not well linked from CLIVAR data page, and 
need easier linkage to CCHDO 

• Most research is currently focused on "change" of one type or another. To 
investigate change one needs two high quality realizations of the parameter field 
(what is being generated) and/or a model. Without data for reference, the models 
have little value. Stated alternately, most model investigations have value only if 
the model has been calibrated against high quality data. Two data realizations are 
more than twice as good as one set of measurements. So far we are still in the 
"measurement phase." The true value of the GO-SHIPS data will only be apparent 
once the data have been assembled - that is, when we have a "GLODAP" for 
CLIVAR. That time is approaching, but still needs funding and a lot of work. The 
product will need data from oceanographers from around the world - no one 
country can afford to generate the needed data set. 

• In my case, this program is essential to develop my research as I study the 
temporal evolution of inorganic carbon and other biogeochemical variables in 
repeated lines with the aim of separating natural and anthropogenic variability 
using gathered data. 

• I'm looking specifically at changes in carbon and nutrients in time, so the repeat 
nature of the sections is essential. 

• Calculating anthropogenic CO2 on S4P line for masters thesis work at University 
of Washington/NOAA PMEL 

• The value of these data should not be assessed only on current usage by the 
community. Their main value will lie in comparisons made over time frames even 
longer than one decade. Without the repeat hydrography program we will 
probably never be able to answer fundamental questions as to how and why the 
oceans are changing in response to acidification, circulation changes, and other 
natural or human causes. Answering these questions will be even more urgent a 
decade or two in the future. 

• CLIVAR has done perfect work in the field. Moreover, it is regretful that few in 
situ observations are carried out in the west Pacific. 

• CCHDO data website is great. I like that the correspondence that goes along with 
data submission from the various measurement groups is displayed and is in 
chronological order and that the data are available in different formats. Additional 
QC by comparing CLIVAR cruises with earlier cruises along same section and 
recommendations for adjustments (O2, nutrients, etc.) would be helpful, but 
maybe that's asking too much. 

• It has been very helpful to me in analysis of cruises on container ships where I 
have only surface data. The CLIVAR/CO2 repeat hydrography data has been 
invaluable to me in making assumptions about what is going on below the mixed 
layer. 

• Used several post-2005 cruises for study for PhD-thesis concerning CO2 storage 
by Southern Ocean 

• Adoption of nutrient reference materials would greatly improve the utility of 
future versions of CLIVAR/GOSHIP for my research 

• These data are a central part of ongoing studies of low-frequency changes in the 
ocean. This kind of work cannot be done without sub-thermocline measurements 



of high quality, and this program is essentially the only source for such data post-
WOCE. 

 
 
4. Please list any publications that resulted from your use of CLIVAR/CO2 Repeat 
Hydrography data. 
 
Álvarez et al., Decadal biogeochemical changes in the western Indian Ocean associated 

with Subantarctic Mode Water, Journal of Geophysical Research 116, C09016, 
doi:10.1029/2010JC006475, 2011.  

 
Álvarez and Gourcuff, Uncoupled transport of chlorofluorocarbons and anthropogenic 

carbon in the subpolar North Atlantic, Deep-Sea Research I 57, 860-868, 2010.  
 
Álvarez and Álvarez–Salgado, Transports of chemical tracers in the Eastern boundary 

current system of the North Atlantic, Ciencias Marinas 35 (2), 123-139, 2009.  
 
Álvarez et al., Estimating the storage of anthropogenic carbon in the subtropical Indian 

Ocean: a comparison of five different approaches, Biogeosciences 6: 681-703, 2009.  
 
Álvarez and Álvarez–Salgado, Biogeochemical budgets in the Eastern boundary current 

system of the North Atlantic: evidences of nitrogen fixation and heterotrophy, 
Limnology & Oceanography 52: 1328–1335, 2007. 

 
Álvarez et al., The unaccounted role of Mediterranean Water in the draw-down of 

anthropogenic carbon, Journal of Geophysical Research 110: C09S03. doi: 
10.1029/2004JC002633, 2005.  

 
Barbero et al., Importance of water mass formation regions for the air-sea CO2 flux 

estimate in the Southern Ocean, Glob. Biogeochem. Cycles 25, GB1005, 16 PP., 
doi:10.1029/2010GB003818, 2011. 

 
Birdsey et al., Carbon cycle observations: Gaps threaten climate mitigation policies. EOS 

90(34): 292-293, 2009.  
 
Brewer and Peltzer, Limits to Marine Life, Science 324: 347-348, 2009.  
 
Brewer et al., Ocean Recipes from Chemistry and Sound, Deep-Sea Research, submitted. 
 
Burd et al., Assessing the apparent imbalance between geochemical and biochemical 

Indicators of meso- and bathypelagic biological activity: What the @$#! is wrong 
with present calculations of carbon budgets? Deep-Sea Research II 57: 1557-1571, 
2010.  

 
Byrne et al., Direct observations of basin-wide acidification of the North Pacific Ocean, 

Geophys. Res. Lett. 37, L02601, doi:10.1029/2009GL040999, 2010. 



 
Carlson et al., DOC persistence and its fate after export within the ocean interior. In: Jiao 

N, Azam F, Sanders S (eds), Microbial Carbon Pump in the Ocean. Science / AAAS 
Business Office: Washington DC. pp 57-59. 10.1126/science.opms.sb0001, 2011. 

  
Carlson et al., Dissolved organic carbon export and subsequent remineralization in the 

mesopelagic bathypelagic realms of the North Atlantic basin, Deep Sea Research II 
57:1433-1445, 2010.  

 
Christian et al., Testing an ocean carbon model with observed sea surface pCO2 and DIC 

in the tropical Pacific Ocean, Journal of Geophysical Research 
doi:10.1029/2007JC004428, 2008.  

 
Deutsch et al., Climate forced variability of ocean hypoxia, Science, 333, 336-339 DOI: 

10.1126/science.1202422, 2011. 
 
Deutsch et al., Physical-biological interactions in North Pacific oxygen variability, J. 

Geophys. Res. 111, No. C9, C09S90, http://dx.doi.org/10.1029/2005JC003179, 2006.  
 
Deutsch et al., Fingerprints of climate change in North Pacific oxygen, Geophys. Res. 

Let. 32, No. 16, L16604 doi:10.1029/2005GL023190, 2005. 
 
Downes et al., Tracing dense Circumpolar Deep Water in the South Pacific using 

potential vorticity and Helium-3, J. Phys. Oceanogr. submitted 1/2012.  
 
Durack and Wijffels, Ocean Salinities Confirm an Intensifying Hydrological Cycle, 

Science, accepted.   
 
Durack et al., [Global Oceans] Ocean Salinity: A Water Cycle Diagnostic? [In "State of 

the Climate 2010"], Bulletin of the American Meteorological Society, 92 (6), S91-
S93. doi: 10.1175/1520-0477-92.6.S1, 2011. 

 
Durack and Wijffels, Fifty year trends in Global Ocean Salinity and its relationship to 

Broadscale Ocean Warming. J. Climate, 23, 4342-4362, 2010. 
 
Eakin et al., Monitoring coral reefs from space, Oceanography 23(4): 118-133, 2010. 
 
Farmer and Hansell, Determination of dissolved organic carbon and total dissolved 

nitrogen in sea water in Dickson, A.G., Sabine, C.L. and Christian, J.R. (Eds.), Guide 
to best practices for ocean CO2 measurements, PICES Special Publication 3, 191 pp., 
2007.  

 
Friedrich et al., Detecting regional anthropogenic trends in ocean acidification against 

natural variability, Nature Climate Change, In review. 
 



Gardner et al., Global POC concentrations from in-situ and satellite data, Deep-Sea 
Research II 53 (5-7): 718-740. DOI: doi:10.1016/j.dsr2.2006.01.029, 2006. 

 
Gledhill et al., Observing ocean acidification from space, Oceanography 22(4): 48-59, 

2010. 
 
Gledhill et al., Ocean acidification of the Greater Caribbean Region 1996–2006, J. 

Geophys. Res., 113, C10031, doi:10.1029/2007JC004629, 2008. 
 
Goldberg et al., Systematic removal of neutral sugars within dissolved organic matter 

across ocean basins, Geophysical Research Letters 38, L17606, 
doi:10.1029/2011GL048620, 2011. 

 
Goldberg et al., Meridional Variability in Dissolved Organic Matter Stocks and 

Diagenetic State Within the Euphotic and Mesopelagic Zone of the North Atlantic 
Subtropical Gyre, Marine Chemistry 119:9-21, 2010.  

 
Goldberg et al., Temporal dynamics of dissolved combined neutral sugars and the quality 

of dissolved organic matter in the Northwestern Sargasso Sea, Deep-Sea Research I 
56, 672–685, 2009.  

 
Goodkin et al., Impacts of temporal CO2 and climate trends on the detection of ocean 

anthropogenic CO2 accumulation, Global Biogeochemical Cycles 25, GB3023, 
doi:10.1029/2010GB004009, 2011. 

 
Graven et al., Changing controls on oceanic radiocarbon: New insights on shallow-to-

deep ocean exchange and anthropogenic CO2 uptake, J. Geophys. Res., submitted. 
 
Gruber et al., Oceanic sources, sinks, and transport of atmospheric CO2, Global 

Biogeochemical Cycles 23, GB1005, doi:10.1029/2008GB003349, 2009. 
 
Hansell et al., Net removal of major marine dissolved organic carbon fractions in the 

subsurface deep ocean. Global Biogeochemical Cycles 26(GB1016), 
doi:10.1029/2011GB004069, 2012.  

 
Hansell et al., Dissolved organic matter in the ocean: New insights stimulated by a 

controversy. Oceanography 22: 202-211, 2010. 
 
Hansell, D.A., Dissolved organic carbon in the carbon cycle of the Indian Ocean. In 

Indian Ocean Biogeochemical Processes and Ecological Variability. Editors: J.D. 
Wiggert, R.R. Hood, S.W.A. Naqvi, K.H. Brink and S.L. Smith. Book Series: AGU 
Geophysical Monograph Series. Washington, D. C. pp. 217-230, 2009.  

 
Hansell and Follows, Nitrogen in the Atlantic Ocean. In Nitrogen in the Marine 

Environment, eds D. Capone, D. Bronk, M. Mullholland, and E. Carpenter. Academic 
Press. pp. 597-630, 2008.  



 
Hansell et al., Assessment of excess nitrate development in the subtropical North 

Atlantic. Marine Chemistry 106: 562-579, 2007.  
 
Hartin et al., Formation rates of Subantarctic mode water and Antarctic intermediate 

water within the South Pacific, Deep Sea Research Part I: Oceanographic Research 
Papers, 58(5): 524-534, 2011. 

 
Hartin et al., Comparison of Subantarctic mode water and Antarctic Intermediate Water 

in the South Pacific between NCAR-CCSM4 and observations, Geophysical Research 
Letters, in prep.   

 
Hauck et al., Data-based estimation of anthropogenic carbon and acidification in the 

Weddell Sea on a decadal time scale, Journal of Geophysical Research 115: C03004, 
doi:10.1029/2009JC005479, 2010.  

 
Helmle et al. Growth rates of Florida corals from 1937 to 1996 and their relationship to 

climate change, Nature Communications 2, 215, doi: 10.1038/ncomms1222, 2011. 
 
Hofmann et al., Gas exchange rates in the deep-sea I: Oxygen, Global Biogeochemical 

Cycles, submitted. 
 
Hofmann et al., Gas exchange rates in the deep-sea II: Carbon Dioxide, Global 

Biogeochemical Cycles, submitted.  
 
Hofmann et al., Hypoxia by degrees: Establishing definitions for a changing ocean, 

Deep-Sea Research 58: 1212-1226, 2011. 
 
Hönisch et al., Modern and Pleistocene Boron Isotope Composition of the Benthic 

Foraminifer Cibicidoides wuellerstorfi, Earth and Planetary Science Letters 272, 1-2, 
309-318, 2008.  

 
Hönisch and Hemming, Surface ocean pH response to variations in pCO2 through two 

full glacial cycles, Earth and Planetary Science Letters 236, 305-314, 2005.  
 
Hönisch and Hemming, Ground-truthing the boron isotope paleo-pH proxy in planktonic 

foraminifera shells: Partial dissolution and shell size effects, Paleoceanography 19, 
doi:10.1029/2004PA001026, 2004.  

 
Hoppema et al., Adjusting individual cruise data for obtaining a consistent CARINA data 

base in the Atlantic sector of the Southern Ocean, Earth System Science Data 1, 63–
75, 2009.  

 
Hoppema et al., Consistency of cruise data of the CARINA database in the Atlantic 

sector of the Southern Ocean, Earth Sys. Sci. Data 1, 63-75, 2009.  
 



Jiao et al., Microbial production of recalcitrant dissolved organic matter: long-term 
carbon storage in the global ocean, Nature Reviews Microbiology 8: 
doi:10.1038/nrmicro2386, 2010.  

 
Johnson and Wijffels, Ocean density change contributions to sea level rise, 

Oceanography 24(2):112–121, doi:10.5670/oceanog.2011.31, 2011.  
 
Johnson and Kearney, Ocean climate change fingerprints attenuated by salt fingering? 

Geophysical Research Letters 36, L21603, doi:10.1029/2009GL040697, 2009.  
 
Johnson and Purkey, Deep Caribbean Sea warming, Deep-Sea Research I 56, 827-834, 

doi:10.1016/j.dsr.2008.12.011, 2009.  
 
Johnson et al., Reduced Antarctic meridional overturning circulation reaches the North 

Atlantic Ocean, Geophysical Research Letters 35, L22601, 
doi:10.1029/2008GL035619, 2008.  

 
Johnson et al., Warming and freshening in the abyssal southeastern Indian Ocean. Journal 

of Climate 21, 5351-5363, doi:10.1175/2008JCLI2384.1, 2008.  
 
Johnson et al., Recent bottom water warming in the Pacific Ocean, Journal of Climate 20, 

5365-5375, doi:10.1175/2007JCLI1879.1, 2007.  
 
Johnson and Gruber, Decadal water mass variations along 20°W in the northeastern 

Atlantic Ocean. Progress in Oceanography, 73, 277-295, doi: 
10.1016/j.pocean.2006.03.022, 2007.  

 
Johnson and Doney, Recent western South Atlantic bottom water warming, Geophysical 

Research Letters 33, L14614, doi:10.1029/2006GL026769, 2006. 
 
Johnson et al., Labrador Sea Water property variations in the northeastern Atlantic 

Ocean, Geophysical Research Letters 32, L07602, doi:10.1029/2005GL022404, 
2005.  

 
Jutterström et al., Arctic Ocean data in CARINA, Earth Sys. Sci. Data 2, 71-78, 2010.  
 
Katsumata and Fukasawa, Changes in meridional fluxes and water properties in the 

Southern Hemisphere subtropical oceans between 1992/1995 and 2003/2004, 
Progress in Oceanography 89(1-4) 61-91, 2011. 

 
Kawano et al., Heat content change in the Pacific Ocean between the 1990s and 2000s, 

Deep-Sea Research II 57(13-14), 2010.  
 
Kawano et al., Bottom water warming along the pathway of lower circumpolar deep 

water in the Pacific Ocean, Geophysical Research Letters 33, L23613, 2006. 
 



Keeling et al., Ocean Deoxygenation in a Warming World, Annual Review of Marine 
Science 2, 199-229, doi:10.1146/annurev.marine.010908.163855, 2010. 

 
Key et al., The CARINA data synthesis project: introduction and overview, Earth Sys. 

Sci. Data 2, 105-121, 2010.  
 
Kouketsu et al., Deep ocean heat-content changes estimated from observation and 

reanalysis product and their influence on sea level change, Journal of Geophysical 
Research 116, C03012, 2011.  

 
Kouketsu et al., Changes in water properties around North Pacific intermediate water 

between the1980s, 1990s and 2000s., Deep-Sea Research Part II 57(13-14) 1177-
1187, 2010.  

 
Kouketsu et al., Changes in water properties and transports along 24°N in the North 

Pacific between 1985 and 2005, Journal of Geophysical Research 114, C01008, 2009. 
 
Kouketsu et al., Changes of North Pacific Intermediate Water properties in the 

subtropical gyre, Geophysical Research Letters 34, L02605, 2007.  
 
Kunze et al., Global Abyssal Mixing Inferred from Lowered ADCP Shear and CTD 

Strain Profiles, J. Phys. Oceanogr. 36(8): 1553-1576, 2006. 
 
Lenton et al., The observed evolution of oceanic pCO2 and its drivers over the last two 

decades, Global Biogeochemical Cycles, accepted. 
 
Letscher et al., Distribution and dynamics of dissolved organic nitrogen in the global 

surface ocean, in prep. 
 
Levine et al., The impact of the North Atlantic Oscillation on the uptake and 

accumulation of anthropogenic CO2 by North Atlantic Ocean mode waters, Global 
Biogeochemical Cycles 25, GB3022, doi:10.1029/2010GB003892, 2011. 

 
Levine et al., Impact of ocean carbon system variability on the detection of temporal 

increases in anthropogenic CO2, J Geophys. Res., 113, C03019, 
doi:10.1029/2007JC004153, 2008.  

 
Lo Monaco et al., Assessing the internal consistency of the CARINA database in the 

Indian sector of the Southern Ocean, Earth Sys. Sci. Data 2, 51-70, 2010.  
 
Loose and Schlosser, Sea ice and its effect on CO2 flux between the atmosphere and the 

Southern Ocean interior, Journal of Geophysical Research 116, C11019, 
doi:10.1029/2010JC006509, 2011. 

 



Loose et al., Gas diffusion through columnar laboratory sea ice: Impli- cations for mixed-
layer ventilation of CO2 in the seasonal ice zone. Tellus 63B, doi:10.1111/j.1600- 
0889.2010.00506.x, 2010.  

 
Loose et al., An optimized estimate of glacial melt from the Ross Ice Shelf, using noble 

gases, stable isotopes and CFC transient tracers, Journal of Geophysical Research 
114, doi:10.1029/2008JC005048, 2009. 

 
Lyman et al., Robust warming of the global upper ocean, Nature, 465, 334-337 

doi:10.1038/nature09043, 2010.  
 
Maas et al., The metabolic response of pteropods to acidification reflects natural CO2-

exposure in oxygen minimum zone, Biogeosciences, 9, 747–757, 2012. 
 
Manizza et al., A model of the Arctic Ocean carbon cycle, J. Geophys. Res. 116, C12020, 

doi:10.1029/2011JC006998, 2011. 
 
Manizza et al., Recent changes in the Arctic Ocean CO2 sink (1996-2007): A regional 

model analysis, Global Biogeochem. Cycles, revised, 12/2011. 
 
Maritorena et al., Merged satellite ocean color data products using a bio-optical model: 

characteristics, benefits and issues, Remote Sensing of the Environment, 114, 1791-
1804, 2010.  

 
Masuda et al., Simulated rapid warming of abyssal North Pacific waters, Science 

329(5989), 319-322, 2010.  
 
McNeil et al., An empirical estimate of the Southern Ocean air-sea CO2 flux, Global 

Biogeochem. Cycles 21(3), GB3011, doi:10.1029/2007GB002991, 2007.  
 
Mecking et al., Climate variability in the North Pacific thermocline diagnosed from 

oxygen measurements: An update based on the U.S. CLIVAR/CO2 Repeat 
Hydrography cruises, Global Biogeochem. Cycles, 22, GB3015, 
doi:10.1029/2007GB003101, 2008. 

 
Meredith et al., Evolution of the deep and bottom waters of the Scotia Sea, Southern 

Ocean, during 1995-2005, Journal of Climate 21, 3327-3343, 
doi:10.1175/2007JCLI2238.1, 2008.  

 
Millet et al., Global atmospheric budget of acetaldehyde: 3D model analysis and 

constraints from in-situ and satellite observations. Atmospheric Chemistry and 
Physics 10, 3405-3425, 2010. 

 
Nagata et al., Emerging concepts on microbial processes in the bathypelagic ocean – 

ecology, biogeochemistry and genomics, Deep-Sea Research II 57: 1519-1536, 2010.  
 



Nelson et al., Tracing global biogeochemical cycles and meridional overturning 
circulation using chromophoric dissolved organic matter, Geophysical Research 
Letters L03610, doi:10.1029/2009GL042325, 2010. 

 
Nelson et al., Hydrography of Chromophoric Dissolved Organic Matter in the North 

Atlantic, Deep Sea Research I 54:710-731, 2007.  
 
Nelson and Carlson, A non-radioactive assay of bacterial productivity optimized for 

oligotrophic pelagic environments, Limnology and Oceanography Methods 3: 211-
220, 2005.  

 
Olsen et al., Overview of the Nordic Seas CARINA data and salinity measurements, 

Earth Sys. Sci. Data 1, 25-34, 2009. 
 
Orellana and Hansell, RubisCO: A long lived protein in the deep ocean, Limnology and 

Oceanography, in press. 
 
Ortega-Retuerta et al., Observations of chromophoric dissolved and detrital organic 

matter distribution using remote sensing in the Southern Ocean: Validation, dynamics 
and regulation, Journal of Marine Systems, 82, 295-303, 2010. 

 
Pierrot et al., CARINA TCO2 Data in the Atlantic Ocean, Earth Sys. Sci. Data 2, 177-

187, 2010. 
 
Plancherel, Y., A Study of the Ocean's Water Masses Using Data and Models, PhD. 

Thesis, Princeton University, 307pp, 2012. 
 
Purkey and Johnson, Global contraction of Antarctic Bottom Water between the 1980s 

and 2000s, Journal of Climate, doi:10.1175/JCLI-D-11-00612.1, in press.  
 
Purkey and Johnson, Warming of global abyssal and deep Southern Ocean waters 

Between the 1990s and 2000s: Contributions to global heat and sea level rise budgets, 
Journal of Climate, 23, 6336-6351, doi:10.1175/2010JCLI3682.1, 2010.  

 
Robinson et al., Mesopelagic microbial metazoan diversity and function- a synthesis, 

Deep Sea Research II 57:1504-1518, 2010. 
 
Rodgers et al., Altimetry helps to explain patchy changes in hydrographic carbon 

measurements, J. Geophys. Res. 114, C09013, doi:10.1029/2009JC005305, 2009.  
 
Sabine and Tanhua, Estimation of Anthropogenic CO2 Inventories in the Ocean, Annual 

Reviews of Marine Science 2, 269-92, doi:10.1146/annurev-marine-120308-080947, 
2010. 

 
Sabine et al., Assessing the internal consistency of the CARINA database in the Pacific 

sector of the Southern Ocean, Earth Sys. Sci. Data 2, 195-204, 2010.  



 
Sarmiento et al., Deep ocean biogeochemistry of silicic acid and nitrate, Global 

Biogeochem. Cycles, 21, GB1S90, doi:10.1029/2006GB002720, 2007. 
 
Schmidtko and Johnson, Multi-decadal warming and shoaling of Antarctic Intermediate 

Water, Journal of Climate 25, 207-221, doi:10.1175/JCLI-D-11-00021.1, 2012. 
 
Schmittner et al., Simulating the Three-Dimensional Distribution of d13C in the Global 

Oceans, Global Biogeochem. Cycles, In preparation.  
 
Sloyan and Kamenkovich, Simulation of subantartic mode and Antarctic Intermediate 

Waters in climate models, Journal of climate 20(20):5061-5080, 2007. 
 
Sloyan, B. M., Antarctic bottom and lower circumpolar deep water circulation in the 

eastern Indian Ocean, Journal of geophysical research - Oceans 111(2): C02006, 
doi:10.1029/2005JC003011, 2006.  

 
Sloyan, B. M., Spatial variability of mixing in the Southern Ocean, Geophysical Research 

Letters 32(18), 18603, doi:10.1029/2005GL023568, 2005.  
 
Steinberg and Hansell, Introduction to: “Ecological and biogeochemical interactions in 

the deep ocean“ Deep-Sea Research II 57: 1429-1432, 2010.  
 
Steinfeldt et al., Atlantic CFC data in CARINA, Earth Sys. Sci. Data 2, 1-15, 2010. 
 
Steinfeldt et al., Inventory changes of anthropogenic carbon in the Atlantic between 1997 

and 2003, Global Biogeochemical Cycles, GB3010, doi:10.1029/2008GB003311, 
2009. 

 
Stendardo et al., CARINA oxygen data in the Atlantic Ocean, Earth Syst. Sci. Data 1, 87-

100, 2009. 
 
Stramma et al., Ocean oxygen minima expansions and their biological impacts, Deep-Sea 

Research I 57, 587-595, doi:10.1016/j.dsr.2010.01.005, 2010.  
 
Stramma et al., Eastern Pacific oxygen minimum zones: Supply paths and multi-decadal 

changes, Journal of Geophysical Research 115, C09011, doi:10.1029/2009JC005976, 
2010. 

 
Stramma et al., Deoxygenation in th oxygen minimum zone of the eastern tropical North 

Atlantic, Geophysical Research Letters 36, L20607, doi:10.1029GL039593, 2009.  
 
Stramma et al., Expanding Oxygen-Minimum Zones in the Tropical Oceans. Science, 

320, 655-658, doi: 10.1126/science.1153847, 2008. 
 



Swan et al., The effect of surface irradiance on the absorption spectrum of chromophoric 
dissolved organic matter in the global ocean. Deep-Sea Research Part I 63, 52-64, 
2012. 

 
Swan et al., Biogeochemical and hydrographic controls on chromophoric dissolved 

organic matter in the Pacific Ocean, Deep-sea Res. I 56:2175-2192, 2010.  
 
Sweeney et al., Constraining global air-sea gas exchange for CO2 with recent bomb 14C 

measurements, Global Biogeochem. Cycles 21, GB2015, 
doi:10.1029/2006GB002784, 2007.  

 
Tanhua et al., Atlantic Ocean CARINA data: overview and salinity adjustments, Earth 

Sys. Sci. Data 2, 17-34, 2010.  
 
Tanhua et al., Expanding the ocean interior carbon data collection, EOS Transactions 

AGU, 91(48), 457-458, 2010.  
 
Tanhua et al., Quality control procedures and methods of the CARINA database, Earth 

Sys. Sci. Data 2, 35-49, 2010.  
 
Tanhua, T, P. Brown and R.M. Key, CARINA: Nutrient data in the Atlantic Ocean, Earth 

Sys. Sci. Data 1, 7-24, 2009.  
 
Trossman et al., A model evaluation technique using oceanographic tracer data. Revised 

for J. Atmos. Ocean. Tech., 2012. 
 
Trossman et al., Using Bayesian Model Averaging to Estimate Mode Water Ventilation 

in the North Atlantic and Southern Oceans, J. Geophys. Res., in preparation. 
 
Trossman et al., Using Bayesian Model Averaging to Infer Along-Isopycnal Diffusivities 

in the North Atlantic and Southern Oceans, J. Geophys. Res., in preparation. 
 
Trossman et al., Application of thin-plate splines in two-dimension to oceanographic 

tracer data, J. Atmos. Ocean. Tech. 28(11), 1522-1538, 2011. 
 
Van Heuven et al., Direct observation of increasing CO2 in the Weddell Gyre along the 

Prime Meridian during 1973-2008, Deep-Sea Research, part II 58: 2613-2635, 2011. 
 
van Sebille et al., Tasman leakage in a fine-resolution ocean model. Geophysical 

Research Letter, in press (2012). 
 
Velo et al., CARINA data synthesis project: pH data scale unification and cruise 

adjustments, Earth Sys. Sci. Data 2, 133-155, 2010.  
 
Velo et al., CARINA Alkalinity data in the Atlantic Ocean, Earth Sys. Sci. Data 1, 45-61,  
2009.  



 
Wanninkhof et al., Detecting anthropogenic CO2 changes in the interior Atlantic Ocean 

between 1989-2005, J Geophys. Res. 115, C11028, doi:10.1029/2010JC006251, 
2010. 

 
Weijer et al., The Southern Ocean and its climate in CCSM4, Journal of Climate 

doi:10.1175/JCLI-D-11-00302.1, in press (2012).  
 
Williams et al., Nutrient streams in the North Atlantic: advection pathways of inorganic 

and dissolved organic nutrients. Global Biogeochemical Cycles GB4008 
doi.org/10.1029/2010GB003853, 2011. 

 
Willis et al., In situ data biases and recent ocean heat content variability. Journal of 

Atmospheric and Oceanic Technology 26, 846-852, doi:10.1175/2008JTECHO608.1, 
2009.  

 
Zika et al., Diagnosing the southern ocean overturning from tracer fields, Journal of 

Physical Oceanography 39(11), 2926-2940, 2009.  
 
 
Comments: 

• I have a paper that is ready to submit on the surface radiocarbon distribution in 
the Pacific. There will be a companion paper on the Atlantic that will hopefully be 
submitted by the end of this summer (2012). 

• Repeat hydrographic data have been used in conference papers and posters 
presented at AGU, IUGG, WCRP Climate Conference and in seminar to national 
(Australian) and international research institutions. 

• PACIFICA (PACific ocean Interior CArbon) (in preparation) 
• I am composing one paper about the relation between CO2 and phytoplankton in 

the South China Sea using CLIVAR/CO2 data. It is soon to be finished. 


