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Limits – 5000 words plus 5 figures

As you write your paper, please bear in mind that ocean observations and their societal applications (including science applications) are the focus of OceanObs’09, and all authors are requested to retain this focus in developing their papers.

Your paper primarily addresses aspects of the transformation of observations into information useful to the scientific community or for wider societal benefit.  The organizers ask you to ... briefly review progress and identify the big remaining challenges facing your community. The organizers would like you to address:

 - How do existing observations support your product?

 - What additional observing system actions are necessary to make progress?


Abstract [<250 words]

[Fairall, Gulev, Ryabinin, Kent]
1.  Introduction [<500 words]

[Fairall, Gulev, Ryabinin, Kent]
The surface flux observing system integrates information from various components of the Global Climate Observing System (GCOS) and Global Ocean Observing System (GOOS), including the OceanSITES, Voluntary Observing Ships (VOS) and the VOS Climate Program (VOSClim), the Shipboard Automated Oceanographic and Meteorological System (SAMOS) Initiative, operational and research buoy networks, and satellite observations of SST, SSS, winds, clouds, radiative fluxes, wave parameters and precipitation. We critically review each component of the surface flux observing system, analyze corresponding biases and uncertainties in operational flux products for different space-time scales, and outline future prospects. 

The requirements for flux estimates were outlined at OceanObs99 by Taylor et al. (1999) and include to quantify atmosphere-ocean coupling, to understand and attribute change observed in the ocean, and to determine the ocean’s role in weather and climate variability. In this paper we review the questions of to what extent our present knowledge of the fluxes is adequate for these purposes and to what extent an enhanced flux measurement programme is needed?

The vision for a flux observing system presented at OceanObs99 .... what was it, to what extent has it been realised ... is it still what we want?

2. Flux Data Requirements [<500 words]

Requirements for surface flux observations for ocean modeling, climate variability studies and operational oceanography including spatial and temporal resolution of observations needed to adequately resolve surface flux natural variability; 

[Bourassa, Gulev, McGillis, Fairall, Kent]  
Which fluxes? 

Previous paper considered sw, lw, sensible, latent, stress, precip (freshwater). Perhaps we should take this as our core requirement and note emerging capability for measurement of gases and aerosols (linking to Schuster carbon CWP).

Emerging requirements for large scale observations of gas and particle fluxes;

Magnitudes and variability

Probably due a wider consideration of space and time scales than was done in 99.

Accuracy required

Rather vague in 99 paper, few Wm-2, no mention of space and time scales. Need to address all user areas. Need input from modellers (Barnier? WGNE?)

3. Flux Data Sources [<500 words]

3.1 Voluntary Observing Ships

[Kent - keep short, link to VOS CWP]

3.2 Research Vessels

[Smith, Fairall - again keep short and link to CWP]

3.3 OceanSITES

[Weller, keep short link to CWP]

3.4 Operational Buoys

[Weller]

3.5 Model derived data

[Zhang - status of reanalysis actually quite similar to in 99 & reviewed by WGASF in 2000, expect good progress in next generation in 3-5 years time. What about the regional reanalyses? Advances in NWP. SURFA.

3.6 Remotely sensed data

[Clayson, Bourassa, Gulev] - again reviewed by WGASF, so keep to updates since 2000.

3.5 Residual method

[Gille]

4. Special observations to develop and improve surface flux parameterizations [<750 words]

Special observations to develop and improve surface flux parameterizations

[ Yelland, Fairall, McGillis, Drennan, de Leeuw  Again we can rely on the WGASF report and focus on updates - again should probably talk to the modellers]

5. Flux Products [<750 words]

[Kent, Clayson, Bourassa, Zhang]

in situ [Kent], satellite [Clayson, Bourassa], model [?], blended [Weller or Yu]. Uncertainty estimates. Accuracy achieved. Scales etc. Independence of products.

Estimation of sampling and space-time characteristics of flux data product errors and their potential impact on ocean modeling, climate variability studies, and operational oceanography applications

Validation of surface flux and flux-related variable observing systems and quantification of uncertainties and biases in operational and delayed mode science-quality flux products

6. Technology Development [<750 words]

[Weller, Drennan, McGillis, de Leeuw, Yelland]

Sustained observations - robust and reliable sensors

Harsh environments (e.g. deep water, high winds & waves, MIZ)

Improved sensors

Improved platforms

New capabilities (gases, aerosols)

7. Data Management and Stewardship [<500 words]

[Zhang, Smith]

Requirements for flux data management including stewardship and dissemination.

8. Summary and Recommendations [<500 words]
[Gulev, Ryabinin, Fairall, Kent]

[From proposal] A high quality and high resolution subset of the future flux observing network will include a small number (~10) of Ocean Reference Stations and shipboard observations in each ocean basin. The CWP will consider requirements for high quality reference observations to improve parameterizations of both turbulent and radiative surface fluxes for ocean modeling, remote sensing, and understanding ocean variability based on deeper water observations. Operation in harsh environments requires the development of more robust sensors and capable platforms (more power and bandwidth as well as greater survivability).

[See recommendations from WGSF report in additional information]
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