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Purpose:
To promote, plan, and coordinate 
collaborative, multidisciplinary research 
opportunities within the U.S. research 
community and with international 
partners 

NACP
North American 
Carbon Program

SOLAS
Surface-Ocean 
Lower Atmosphere
Study

OCCC
Ocean Carbon 
& Climate Change

IMBER
Integrated Marine 
Biogeochemistry
and Ecology
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•• Ability to resolve monthly and Ability to resolve monthly and 
interinter--annual scale processesannual scale processes

•• Interdisciplinary Interdisciplinary 
•• Centers for collaborationCenters for collaboration
•• Test beds for instruments Test beds for instruments 

& methods& methods
• Hypothesis generators!!!!
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The grim realityThe grim reality……....

NSF Biological Oceanography NSF Biological Oceanography --
HOTHOT
BATSBATS
6 coastal LTERs6 coastal LTERs
2 reef monitoring programs2 reef monitoring programs

~18~18--20% of its budget!20% of its budget!



NSF Chemical Oceanography NSF Chemical Oceanography --
HOTHOT
BATSBATS
CARIACOCARIACO
OFP OFP -- Ocean Flux ProgramOcean Flux Program

~12% of its budget!~12% of its budget!
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Courtesy of Dennis McGillicuddy, WHOI, and the Colorado 
Center for Astrodynamics Research



Weakness of traditional TS:Weakness of traditional TS:

•• There are too few of themThere are too few of them
•• They are expensiveThey are expensive
•• Focus on the surface mixed layerFocus on the surface mixed layer
•• Lack of spatial contextLack of spatial context
•• Inability to resolve daily & eventInability to resolve daily & event

scale processesscale processes





How do we move How do we move 
the science the science 

forward?forward?



Moorings!Moorings!
Gliders!Gliders!
Floats!Floats!



Water CO2

Air CO2

NOAA’s STRATUS Mooring

Resolve time scales of Resolve time scales of 
minute to days.minute to days.

Sabine et al.Sabine et al.



ARGO Float ARGO Float 
NetworkNetwork

Provide spatialProvide spatial
contextcontext



Can respond Can respond 
on the eventon the event--scale scale 



Can go where ships Can go where ships 
cancan’’tt…….or shouldn.or shouldn’’t!t!



Expand mechanisms to fundExpand mechanisms to fund
sensor development (e.g. ACT)sensor development (e.g. ACT)

Expand training opportunitiesExpand training opportunities
Partner with engineering communityPartner with engineering community
Consider effect on early careerConsider effect on early career

Action Items:Action Items:

1.1. Move beyond Move beyond chlchl & CO& CO22 --
develop platforms and sensors to develop platforms and sensors to 
measure more things!measure more things!



The Dream MooringThe Dream Mooring
temperaturetemperature
conductivityconductivity

dissolved oxygendissolved oxygen
in vivo fluorescencein vivo fluorescence

underwater PARunderwater PAR
current velocitiescurrent velocities

nitrate concentrationnitrate concentration
vertical diffusivityvertical diffusivity

profiling ability withprofiling ability with
high frequency resolutionhigh frequency resolution

DOCDOC
TDNTDN

ammoniumammonium
ironiron

phosphorusphosphorus
TDPTDP

DICDIC
phph

pCOpCO22



2.2. Consider developing a sample Consider developing a sample 
archive system.archive system.

Action Items:Action Items:

DNA, RNA, particulates, dissolved DNA, RNA, particulates, dissolved 
Economy of scale Economy of scale –– national national 

repositories?repositories?
Look at other programs for precedent Look at other programs for precedent ––

Ocean Drilling ProgramOcean Drilling Program



Action Items:Action Items:

3. Establish certified reference 3. Establish certified reference 
materialsmaterials

Fund development of referencesFund development of references
Support method intercomparisonsSupport method intercomparisons
Require use of reference materialsRequire use of reference materials

(tough love as a reviewer!)(tough love as a reviewer!)



Action Items:Action Items:

4. Establish best4. Establish best--practice manual    practice manual    
and technical training and and technical training and 
exchange programs.exchange programs.

Examples:  JGOFS Standard Examples:  JGOFS Standard 
Method book and POGO Method book and POGO ––
Partnership for Observations of the Partnership for Observations of the 
Global OceanGlobal Ocean



Action Items:Action Items:

5.5. Continue to streamline and  Continue to streamline and  
interface datasets.interface datasets.


