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Discussion

1.
The organizing committee of the OceanOBS’09 conference
 (Venice, Italy, 21‑25 September 2009) invited WMO to provide for a Community White Paper (CWP) on requirements of Numerical Weather Prediction (NWP) for observations of the oceans. The chairperson of the ET-EGOS, Dr John Eyre, kindly agreed to lead this exercise. The CWP is provided in Appendix A.

2.
A note from the OceanOBS’09 review team is provided in Appendix B, and corresponding reports in Appendix C. While the review team found the paper very informative, they suggested some improvements. In his response to the review team (Appendix D), Dr John Eyre indicated that the nature of the comments is such that the work involved in addressing them satisfactorily is not trivial - it would probably involve a year or two of team effort - and certainly cannot be done before 1 September.
3.
The ET-EGOS is therefore invited to discuss how to address the comments from the OceanOBS’09 review team.

_________________
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Executive Summary

The WMO Rolling Review of Requirements process has documented the user requirements for observations for all applications within WMO programmes and has developed Statements of Guidance (SoGs) on the extent to which these requirements are or will be met by present, planned and proposed observing systems.  This paper describes the observational user requirements for operational numerical weather prediction (NWP) and presents those elements of the SoGs relevant to ocean observation.  It also summarises relevant sections of the new WMO Vision for the Global Observing System (GOS) in 2025 and the Implementation Plan for the Evolution of the GOS.

1.
The WMO/CBS Rolling Review of Requirements (RRR) process
It is a challenging exercise to develop a consensus view on the design and implementation of composite observing systems, to meet the needs of a wide range of applications.  Over recent years, the Commission for Basic Systems (CBS) of WMO has developed a process to accomplish this, as objectively as possible.  The process is known as the Rolling Requirements Review (RRR).  It has been applied to each “application area” covered by WMO programmes: global NWP, regional NWP, synoptic meteorology, nowcasting and very short-range forecasting, seasonal and inter-annual forecasting (SIAF), atmospheric chemistry, aeronautical meteorology, climate monitoring, marine meteorology, hydrology, agricultural meteorology.  

The process periodically reviews users’ evolving requirements for observations, together with the capabilities of observing systems to meet them.  It consists of four stages:

· a review of users' requirements for observations, within an application area, 

· a review of the observing capabilities of existing, planned and proposed observing systems, 

· a "Critical Review" of the extent to which the capabilities meet the requirements, and

· a "Statement of Guidance" (SoG), based on the output of the Critical Review.

The SoG is essentially a “gap analysis”.  It informs WMO Members on the extent to which their requirements are met by present systems, will be met by planned systems, or would be met by proposed systems.  Further information on the RRR process and the SoGs for the applications areas listed above is available at: http://www.wmo.int/pages/prog/sat/RRR-and-SOG.html .

2.
User requirements for observations for numerical weather prediction (NWP)

Within the RRR process, observational requirements for NWP (and other applications) are captured within the WMO/CEOS database:
 http://www.wmo.int/pages/prog/sat/Databases.html .  For each application, user requirements are stated for each geophysical variable of interest in a “technology-free” way, in terms of spatial and temporal resolution, accuracy and timeliness.  Each requirement is quantified in terms of 3 values:

· The “goal” is a maximum requirement.  The cost of improving the observations beyond the goal is unlikely to be matched by a corresponding benefit. 

· The “threshold” is the minimum requirement below which data are not useful. 

· The “breakthrough” is an intermediate level between “threshold” and “goal“ which, if achieved, would result in a significant improvement for the targeted application.

Table 1 provides the currently stated WMO observational 

requirements for global NWP (GNWP) for geophysical
variables within the ocean or at the ocean/atmosphere interface.   See the WMO/CEOS database for the full set of requirements for this and other applications.
	
	Horizontal resolution (km)
	Temporal resolution 
	Timeliness (hours)
	Accuracy

	Air pressure at surface 
	15 / 100 / 500
	1 / 6 / 12 h
	0.1 / 0.5 / 6 h
	0.5 / 0.5 / 1 hPa

	Air specific humidity at surface 
	15 / 50 / 250
	1 / 3 / 12 h
	0.1 / 0.5 / 6 h
	2 / 5 / 10 %

	Air temperature at surface
	15 / 50 / 250
	1 / 6 / 12 h
	0.1 / 0.5 / 6 h
	0.5 / 1 / 2 K

	Dominant wave period
	15 / 50 / 250
	1 / 3 / 12 h
	0.1 / 0.5 / 6 h
	10 / 15 / 30 deg

	Dominant wave period
	15 / 50 / 250
	1 / 3 / 12 h
	0.1 / 0.5 / 6 h
	0.25 / 0.5 / 1 s

	Downwelling LW radiation at surface
	10 / 30 / 100
	1 / 3 / 12 h
	1 / 5 / 30 d
	1 / 10 / 20 W/m2

	Downwelling SW radiation at surface
	10 / 30 / 100
	1 / 3 / 12 h
	1 / 5 / 30 d 
	1 / 10 / 20 W/m2

	Ocean salinity (upper layers)
	5 / 100 / 250
	1 / 30 / 60 d
	3 / 24 / 120 h
	0.1 / 0.2 / 0.3 psu

	Ocean surface salinity
	5 / 100 / 250
	1 / 30 / 60 d
	3 / 24 / 120 h
	0.1 / 0.2 / 0.3 psu

	Ocean temperature (upper layers)
	5 / 100 / 250
	1 / 2 / 30 d
	3 / 24 / 120 h
	0.3 / 0.5 / 1 K

	Outgoing LW radiation at surface
	10 / 30 / 100
	1 / 3 / 12 h
	1 / 5 / 30 d
	1 / 10 / 20 W/m2

	Precipitation rate (liquid) at surface
	5 / 15 / 50
	1 / 3 / 12 h
	0.1 / 0.5 / 6 h
	0.1 / 0.5 / 1 mm/h

	Precipitation rate (solid) at surface
	5 / 15 / 50
	1 / 3 / 12 h
	0.1 / 0.5 / 6 h
	0.1 / 0.5 / 1 mm/h

	Sea surface temperature
	5 / 15 / 250
	3 / 24 / 120 h
	3 / 24 / 120 h
	0.3 / 0.5 / 1 K

	Sea-ice cover
	5 / 15 / 100
	3 / 24 / 120 h
	3 / 24 / 120 h
	5 / 10 / 20 %

	Sea-ice surface temperature
	5 / 15 / 250
	1 / 3 / 12 h
	0.1 / 0.5 / 6 h
	0.5 / 1 / 4 K

	Sea-ice thickness
	15 / 50 / 250
	1 / 5 / 30 d
	1 / 5 / 30 d 
	0.2 / 0.5 / 1 m

	Sea-ice type
	10 / 25 / 100
	3 / 24 / 120 h
	3 / 24 / 120 h
	4 / 3 / 2 classes

	Significant wave height
	10 / 30 / 100
	1 / 3 /  12 h
	0.1 / 0.5 / 6 h
	0.1 / 0.3 / 0.5 m

	Wind speed at surface
	15 / 100 / 250
	1 / 6 / 12 h
	0.1 / 0.5 / 6 h
	0.5 / 1.5 / 2 m/s

	Wind vector at surface 
	15 / 100 / 250
	1 / 6 / 12 h
	0.1 / 0.5 / 6 h
	0.5 / 2 / 3 m/s


Table 1.  
User requirements for observations of the ocean and the ocean/atmosphere interface in support of Global NWP.  Three values given are goal / breakthrough / threshold respectively.

All the requirements in Table 1 refer to observations of 2D-fields, with the exception of the temperature and salinity of the upper ocean, which are required with vertical resolutions of 1, 2 and 10 metres (goal, breakthrough and threshold, respectively).

Regional NWP (RNWP) has observational requirements very similar to those of GNWP.  Where they differ they are more demanding in terms of horizontal resolution, temporal resolution and timeliness, and they exclude observations useful at longer ranges, such as salinity, ocean sub-surface variables, sea-ice thickness and type.  Observational requirements for SIAF take, as their starting point, those for GNWP, and then add requirements for additional variables (e.g. ocean currents and ocean colour) or more demanding requirements of the same variables (e.g. for SST, and for sub-surface temperature and salinity).

For a description of activities covered under application areas GNWP, RNWP and SIAF, see the introductory sections of relevant SoGs at:
 http://www.wmo.int/pages/prog/sat/RRR-and-SOG.html.  These applications are operational activities.  Research requirements are not explicitly covered (although there will be considerable overlap).  The primary need is for observations to be assimilated in NWP models, but the need for observations for model validation and verification is also included.

3.
Observing capabilities and user requirements - a gap analysis

The observing capabilities of present and planned observing systems are quantified using the same criteria as for the user requirements and also stored in the WMO/CEOS database.  This facilitates the comparison with user requirements, which constitutes the Critical Review, and the subsequent documentation of the key compliances and gaps in the SoG.  The full SoGs (gap analyses) for GNWP, RNWP and SIAF can be found at: http://www.wmo.int/pages/prog/sat/RRR-and-SOG.html .  In this paper, we extract those issues relevant to observations of the ocean and the ocean/atmosphere interface, principally for GNWP but with comments on differences for RNWP and SIAF where necessary.

3.1 Surface pressure and surface wind

Over ocean, ships and buoys provide observations of acceptable frequency.  Accuracy is good for pressure and acceptable/marginal for wind.  Coverage is marginal or absent over large areas of the Earth.  Polar satellites provide information on surface wind - with global coverage, good horizontal resolution, and acceptable accuracy - in two ways.  Scatterometers give information on wind speed and direction, whereas passive microwave imagers provide information on wind speed (only).  Passive polarimetric radiometers have recently been demonstrated; in addition to wind speed, they offer directional information but of inferior quality to scatterometers at low wind speed.  Temporal coverage is acceptable for GNWP and SIAF but marginal for RNWP.  Surface pressure is not observed by present or planned satellite systems except for: some contribution from radio occultation data, and measurements of atmospheric optical depth for a gas of known composition such as oxygen (e.g. as planned with NASA’s OCO mission).  Surface pressure observations at relatively low spatial density are important as a complement to high-density satellite surface winds, in order to anchor the NWP surface pressure field.  Such observations would be useful at high temporal resolution (e.g. hourly). 

3.2
Sea surface temperature

Ships and buoys provide observations of sea surface temperature of good temporal frequency and accuracy.  Coverage is marginal or absent over some areas of the Earth, but recent improvements in the in situ network have enhanced coverage considerably.  Infra-red instruments on polar satellites provide information with global coverage, good horizontal resolution and accuracy, except in areas that are persistently cloud-covered.  Here, data from passive microwave instruments on research satellites has been shown to be complementary.   Temporal coverage is adequate for GNWP and RNWP but, for SIAF, observation of the diurnal cycle is required, for which present/planned geostationary satellites offer a capability.  In general, higher accuracy would be useful in support of SIAF.

3.3
Sea-ice and snow over sea-ice

Sea-ice cover and type are observed by microwave instruments on polar satellite with good horizontal and temporal resolution and acceptable accuracy.  Data interpretation can be difficult when ice is partially covered by melt ponds.  Operational ice thickness monitoring are required, particularly in support of SIAF, but it is not currently planned.  Satellite imagery (visible/infra-red and microwave) provide information on snow cover and snow water content over land, but interpretation is very difficult over sea-ice resulting in an observational gap.

3.4
Surface air temperature and humidity

Over ocean, ships and buoys provide observations of acceptable frequency and acceptable accuracy (except ship temperatures during the daytime, which currently have poor accuracy).  Coverage is marginal or absent over large areas of the Earth.  Satellite instruments do not observe these variables, or do so only to the extent that they are correlated with geophysical variables that significantly affect the measured radiation (i.e. skin temperature and atmospheric layer-mean temperature and humidity).  Observations of surface humidity over ocean are of lower priority for NWP than many other variables.

3.5
Precipitation

Surface stations measure accumulated precipitation with a temporal resolution and accuracy that is acceptable but a horizontal resolution that is missing over most of the Earth.  Ground-based radars measure instantaneous precipitation with good horizontal and temporal resolution and acceptable accuracy, but over a few coastal areas only.  Microwave imagers and sounders offer information on precipitation of marginal horizontal and temporal resolution, and acceptable/marginal accuracy (though validation is difficult).  Geostationary infra-red imagers offer some information at much higher temporal resolution through the correlation of surface precipitation with properties of the cloud top, but accuracy is marginal due to the indirect nature of this relationship.  Satellite-borne rain radars, together with plans for constellations of microwave imagers, offer the potential for improved observations.  For RNWP, satellite estimates of precipitation are marginal at best but, away from coastal areas, they are virtually the only source of precipitation information over oceans.

3.6
Wave height, direction and period

Ships and buoys provide observations of acceptable frequency and acceptable/marginal accuracy.  Coverage is marginal or absent over large areas of the Earth.  Altimeters on polar satellites provide information on significant wave height with global coverage and good accuracy.  However, horizontal/temporal coverage is marginal.  Information on the 2D wave spectrum is provided by SAR instruments with good accuracy but marginal horizontal/temporal resolution.  

3.7
Ocean sub-surface variables

In the latter part of the medium-range for GNWP (~7-15 days) and for SIAF, the role of the sub-surface layers of the ocean becomes increasingly important, and hence observations of these variables, particularly temperature and salinity, become relevant.   ARGO is the major source of sub-surface temperature and salinity observations, providing global coverage to ~2000 m, mostly with acceptable-to-good spatial resolution, but only marginal temporal resolution in the tropics.  The Tropical Atmosphere Ocean (TAO) / TRITON moored buoy network provides data of good frequency and accuracy, and acceptable spatial resolution, of sub-surface temperature for the tropical Pacific.  The tropical moored networks in the Atlantic (PIRATA) and the Indian (RAMA) Oceans are better than marginal but do not yet have long-term commitment.  The Ships-of-Opportunity Programme (SOOP) provides data of acceptable spatial resolution over some regions of the globe but temporal resolution is marginal.  SOOP is evolving to provide enhanced temporal resolution along some specific lines.  Surface salinity will be measured by satellite instruments on forthcoming research missions.  There will be a need for continuity of those measurements.
3.8
Ocean topography and ocean currents

Ocean altimetry provides a measure of the sea surface topography.  Research satellites are providing a mix of data with acceptable accuracy and resolution, and with good spatial resolution (along the satellite tracks) but marginal accuracy and frequency.  Geodetic data from satellites such as GRACE, CHAMP and GOCE will improve knowledge of the geoid and hence the utility of altimeter data.  Satellite altimetry is also being used to infer the distribution of ocean currents, for which moored buoys provide observations which are good in temporal coverage and accuracy but marginal otherwise.
4.
The Vision for the GOS in 2025 – the ocean component
In 2009, WMO/CBS adopted a new Vision for the GOS, in response to the evolving needs of WMO Programmes for observations and to the opportunities offered by recent developments in technology and in 

planned/proposed observing systems.  This new “Vision for the GOS in 2025” in available at:  

http://www.wmo.int/pages/prog/www/OSY/WorkingStructure/documents/CBS-2009_Vision-GOS-2025.pdf .

The new Vision provides high-level goals to guide the evolution of the GOS in the coming decades.  These goals are intended to be challenging but achievable.  The new Vision addresses general trends and issues facing the evolution of the GOS: response to user needs, integration, expansion, automation, consistency and homogeneity.  It contains high-level guidance to observing system providers for the task of developing an interoperable and co-ordinated “system of systems”: a system of space-based and surface-based observing systems to meet a comprehensive range of user requirements for observations in a co-ordinated manner.

We extract here those elements of the Vision relevant to the implementation of ocean observing systems.
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The space-based component of the GOS will provide information on:

	Sea surface temperature
	High-resolution multi-spectral visible/IR imagers and IR spectral sounders on operational geostationary and polar-orbiting satellites; microwave imagers on polar-orbiting satellites; dual-view IR imagers

	Sea ice cover
	Microwave and visible/infra-red imagers, and scatterometers

	Sea surface wind speed and direction
	scatterometers and polarimetric microwave imagers

	Ocean surface topography, sea level, wave heights and sea ice topography
	Altimeter constellation including a reference mission in a precise orbit and polar-orbiting altimeters for global coverage

	Precipitation
	Microwave imagers and sounders and from precipitation radars

	Ocean salinity
	Low-frequency microwave radiometers

	Ocean colour
	narrow-band and hyperspectral visible / near-IR imagers

	Wave heights, directions and spectra; sea ice leads; ice shelfs; ice bergs
	synthetic aperture radars


The surface-based component of the GOS will include:

	Ocean – upper air

	Automated Shipboard Aerological Platform (ASAP) ships
	Wind, temperature, humidity, pressure

	Ocean – surface

	HF Coastal Radars
	Surface currents, waves

	Synoptic sea stations (ocean, island, coastal and fixed platform)
	Surface pressure, temperature, humidity, wind; visibility; cloud amount, type and base-height; precipitation; weather; sea-surface temperature; wave direction, period and height; sea ice

	Ships
	Surface pressure, temperature, humidity, wind; visibility; cloud amount, type and base-height; precipitation; weather; sea surface temperature; wave direction, period and height; sea ice

	Buoys – moored and drifting
	Surface pressure, temperature, humidity, wind; visibility; sea surface temperature; 3D & 2D wave spectrum, wave direction, period and height

	Ice buoys
	Surface pressure, temperature, wind, ice thickness

	Tide stations
	Sea water height, surface air pressure, wind, salinity, water temperature

	Ocean – sub-surface

	Profiling floats
	Temperature, salinity, current, dissolved oxygen, CO2 concentration

	Ice tethered platforms
	Temperature, salinity, current

	Ships of opportunity
	Temperature

	R&D and Operational pathfinders – examples

	Instrumented marine animals
	Temperature

	Ocean gliders
	Temperature, salinity, current, dissolved oxygen, CO2 concentration


5.
Implementation strategy and key issues for ocean observing systems
The WMO/CBS has developed an Implementation Plan for the Evolution of the GOS (EGOS-IP), in response to the Vision for the GOS and the gaps identified by the SoGs.  The current version of EGOS-IP, which includes comments on implementation status and issues, is at:  http://www.wmo.int/pages/prog/www/OSY/WorkingStructure/index.html.  EGOS-IP includes the following sections relevant to ocean observing systems (with EGOS-IP section numbers shown in parentheses – see the full Plan for more details): 

· Data dissemination: higher temporal frequency and more widespread exchange (G1)

· Documentation: improved metadata (G2)

· Timeliness: more timely availability of observations from ocean systems (G3)

· Improved dissemination of atmospheric vertical profile information from radiosondes, including ASAPs (G8)

· More atmospheric profiles over the oceans, including ASAPs (G14)
· Improvements in marine observation telecommunications (G15)
· Tropical moorings: develop RAMA in Indian Ocean and sustain both RAMA and the Atlantic Ocean arrays (G16)
· Drifting buoys: improved coverage of surface pressure observations, particularly in the Southern Oceans (G17)

· XBT and Argo: improved timely delivery of observations (G18)

· Ice  buoys: increased coverage (G19)

· New observing systems, including ocean gliders and deep ocean reference stations (G22)

· In-situ wave observations capability (GN1)

· Increased temporal resolution of SST data (GN2)

· Develop and consolidate VOSClim fleet (GN3)

· Sea surface wind from low Earth orbiting (LEO) satellites (S7)

· LEO altimeters: develop ocean topography missions to operational status (S8)

· LEO ocean salinity: develop operational capability (S14)

· LEO synthetic aperture radar (SAR): make data available for operational use (S15)

_________________
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Note from the Review Team on the 

OceanOBS’09 Community White Paper on Requirements of Numerical Weather PredIction for Observations of the Oceans

From: Roberta Boscolo [mailto:reviews@oceanobs09.net] 
Sent: Monday, August 10, 2009 10:01 PM
To: Eyre, John
Cc: Roberta Boscolo
Subject: OceanObs09 Reviews
Dear CWP lead author,

Thanks again for the tremendous effort you have put into preparing your Community White Paper (CWP) "Requirements of numerical weather prediction for observations of the oceans ", for the OceanObs’09 conference. These form an impressive and important backbone to the conference.

Attached is a review from the review team and/or feedback from the Program Committee. Some background: the team review was an anonymous peer review by two members of the scientific community, edited by a member of the Program Committee; and the Program Committee feedback comes out of our recent meeting in Paris in early July, in which the CWPs underwent a panel review.

We ask that you take these reviews into account in revising your Community White Paper to its conference draft form, due by 1 September 2009. This revised version should be loaded into the ESA database following the CWP ‘revise a submission...’ link on the contribute/submit page »
 

The final version of your Community White Paper will be due shortly after the conference for publication in the conference proceedings volume, allowing you to also incorporate feedback from the conference itself.

When you revise your paper, please also write a short note about how you responded to the review/feedback. Final acceptance and publication of the paper as a Community White Paper for the conference is contingent on an acceptable response to the review comments. This note on how you responded to the reviews should be sent to reviews@oceanobs09.net.

Thank you again for your contribution.

We look forward to seeing you in Venice.

best regards,

Roberta

on behalf of the Review Team

General reminders
Please register for the meeting, rates will increase at the end of August. Register »
Book your accommodations early due to high season demand. Book a hotel »
Your CWP is available for public comment. See your CWP public comment page »
-- 

Roberta Boscolo, 
WCRP/WMO - Geneva
Tel +41 22 730 8055 - Fax +41 22 730 8036
reviews@oceanobs09.net
http://www.oceanobs09.net
_________________
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Report from the review Team

Part A

OceanObs’09 
Community White Paper Reviewer Comments

from the Review Team

Date: 

	Lead Author

Eyre
	Title

Requirements of numerical weather prediction for observations of the oceans 


This CWP draws on the work of the Expert Team on the Evolution of the Global Observing System established by the Commission for Basic Systems (CBS) of the WMO to document the requirements for observations for all applications covered by WMO programs.  The subset addressed here are the requirements for ocean observations for NWP.  

1. How well does the CWP reflect a community view?

The paper represents the NWP and seasonal forecasting communities well as the authors are representing the WMO position, and are on the WMO/CBS Expert Team. They can thus be said to be speaking for their community both through there expertise (which is significant) and their formal roles at WMO.

The document is a synthesis of relevant information and references highly relevant documents. Throughout the text are URL links to supporting documentation; links to the corresponding hardcopy version would be useful to list them as well.
2. Many of the CWPs will address future developments/plans. Do these plans suitably describe the state of readiness of the community as well as the opportunities (e.g. potential supporters) and challenges in carrying out the plans?


The presentation of the observation requirement with respect to the user needs for accuracy and resolution to reach thresholds of capability will be useful in determining the present utility and/or development needs of the Observing System for this community. The GOS plan is cited and covers the plans to and challenges in achieving the target monitoring. However, there is not a clear sense of the readiness of the community, the opportunities or the challenges. These should all be better articulated.

The text contain a summary of the WMO vision of the observing system in 15 years time, supported by a table that more or less recapitulates the initial table but now with the observations matched with the satellite instrumentation or in situ technique that will provide them. The paper concludes with a broad-brush bullet list of improvements to the observing system presented in the guise of an implementation strategy for future development.  
3. How well does the CWP address how the observation system, technology, or infrastructure will (does) serve the needs of, and provide benefit to, the user community, whether scientific, intermediate and/or end users?


The paper clearly highlights user needs and alongside them the present infrastructure that delivers it, with reference to quality as relevant. The paper describes what observations are needed in the NWP, SIAF etc communities. It is not made explicit why they are needed – it would be helpful to be more consistent about this across the sections. The paper very clearly outlines the actions planned/necessary to bring the Observing System in line with the user requirement, both explicitly and through references to strategic documentation.

It is great to have the extensive list of observations presented here.  On the other hand there is no real sense of priority given to anything on the list or a sense of urgency about the future of any observation, for example, the way that oceanographers might feel about Argo.  This is probably a natural consequence of the fact that NWP still mostly resides on the other side of the air-sea interface.
Additional comment:  Section 2 describes the observational quality in terms of “threshold/breakthrough/goal”, but Section 3 uses the terminology “marginal/acceptable/good”. If there’s a difference, the latter needs to be defined. Otherwise, be consistent.

Part B

Date: 

	Lead Author

Eyre
	Title

Requirements of numerical weather prediction for observations of the oceans



How well does the CWP reflect a community view?

The CWP is an accurate reflection of the WMO process setting requirements for ocean observations for NWP. It carries welcome and important messages for the ocean observations community.

However, the paper does not explain how the requirements were arrived at: from theoretical relationships? sensitivity studies using NWP models? scientific expert opinion?  It is likely a mix of these methods, but these should be described in the paper.

Do future plans suitably describe the state of readiness of the community, as well as the opportunities and challenges in carrying out the plan?

One of the challenges not clearly mentioned here is whether national meteorological services are willing to build/invest in the GOS vision where it applies to ocean observations?  

This will likely need to be a partnership, can the authors describe how communities of ocean satellite and ocean in situ observers can work with meteorological services to improve data to the requirements?  Is there a clear path forward in the WMO structures for this partnership?

How well does the CWP address how the subject will/does serve the needs of users (whether scientific or end users)

What is good / what needs additional attention

Any serious issues that need to be raised with the authors and/or organizers

_________________
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Reply from John Eyre to the review Team
From:  
John Eyre <john.eyre@metoffice.gov.uk>

 To: 
reviews@oceanobs09.net

 CC: 
ECharpentier@wmo.int

 Date:  
11/08/2009 10:37 AM

 Subject:  
Re: OceanObs09 Reviews

 Attachments: 
Eyre_Requirements_NWP_PCCOMMENTS.doc; Eyre_-_Requirements_NWP_-_REVIEW.doc

Dear Roberta,

Thank you for the these reviews.  They provide some very interesting and thought-provoking comments, which I shall feed back to my co-authors. However, the nature of the comments is such that the work involved in addressing them satisfactorily is not trivial - it would probably involve a year or two of team effort - and certainly cannot be done before 1 September.  (In any case, I will be on holiday from this week until 1 September.)

I note that the reviewers found the paper very informative in its current form.  Because of this, and because of the difficulty of making any significant changes before the deadline, I propose to leave the paper unchanged.

Please note also that I will not be attending the conference myself.  I will check whether my co-author, Etienne Charpentier, is planning to attend the conference and will be happy to represent the co-authors at the conference, to the extent that this is necessary.

Best regards,

John
-- 

Dr J R Eyre

Head of Satellite Applications, Met Office

Fitzroy Road, Exeter EX1 3PB, UK.

tel: +44-(0)1392-885175  fax: +44-(0)1392-885681

--
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