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Proposal for restructuring user requirements in the WMO Database
	The initial purpose of this study is to support the WMO Rolling Requirements Review (RRR) process for the space-based component of the GOS, that aims at refining user requirements by iterating with actual or prospective satellite capabilities.  The user requirements are currently compiled in the WMO/CEOS Database of Observational Requirements.
User requirements have been collected from WMO Technical Commissions and Panels and currently cover 9 applications:

· Global NWP
· Regional NWP
· Synoptic meteorology
· Nowcasting and very short range forecasting
· Seasonal to inter-annual monitoring
· Atmospheric chemistry
· Aeronautical meteorology
· Agricultural meteorology
· Hydrology and water resources.
In addition, WMO is repository of requirements from:

· the Global Climate Observing System (GCOS)

· the Global Ocean Observing System (GOOS)
· the International Council of Scientific Unions (ICSU)
· the International Geosphere-Biosphere Programme (IGBP)
· the International Ocean Colour Coordinating Group (IOCCG)

· the United Nations Environment Programme (UNEP)

· the United Nations Office for Outer Space Affairs (UNOOSA)

· the World Climate Research Programme (WCRP).

Maintaining this data base is not an easy task.  Less easy is to make use of this database for practical purpose, first of all to compare with satellite performances aiming at assessing the degree of compliance of satellite observation with user requirements.  Due to different origins and different dates of formulation, the set of requirements is rather noisy, with diverging figures for applications otherwise rather similar.  If the dataset is supposed to serve as guidance for space agencies in the framework of the RRR, the message must be clearer and streamlined.

This study proposes criteria for revising user requirements in order to facilitate maintenance of the database and improve its useability. It provides a proposal for harmonised requirements for over a hundred of parameters.
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APPENDIX 1 - Proposed harmonised requirements structured by application

APPENDIX 2 - Proposed harmonised requirements structured by parameter
1. Introduction
1.1 Purpose of the study
The WMO/CEOS Database of Observational Requirements 
 collects User Requirements from:

· WMO Programmes, currently covering 9 applications (and possibly more in future):

· Global NWP
· Regional NWP
· Synoptic meteorology
· Nowcasting and very short range forecasting
· Seasonal to inter-annual monitoring
· Atmospheric chemistry
· Aeronautical meteorology
· Agricultural meteorology
· Hydrology and water resources;
· A number of programmes or organizations related to WMO, currently 8 (potentially more):

· GCOS (Global Climate Observing System)
· GOOS (Global Ocean Observing System)
· ICSU (International Council of Scientific Unions)
· IGBP (International Geosphere-Biosphere Programme)
· IOCCG (International Ocean Colour Coordinating Group)
· UNEP (United Nations Environment Programme)
· UNOOSA (United Nations Office for Outer Space Affairs)
· WCRP (World Climate Research Programme).
The Database of Observational Requirements was established in the Committee for Earth Observation Satellites (CEOS) in 1996 in order to provide Space Agencies with indications about future development needs of satellite and instruments.  It was then expanded to address surface-based capabilities as well in an effort for surface-space integration. The mechanism to pursue convergence between user requirements and observing capabilities is called Rolling Requirements Review (RRR).

[image: image1]
1.2 Status of the requirements
The information stored in the WMO/CEOS Database has been used to compile Vol. V (Compliance analysis) of the GOS Dossier, prepared by WMO primarily as input to the Coordination Group for Meteorological Satellites (CGMS).  The initial step was to collect and organize in synoptic tables, parameter by parameter, the requirements from each user source.  That exercise has shown several limitation of the current Database, the main being:
· Different applications may have different requirements for the same parameter; however these differences are not always clearly justified by a technical reason such as the spatial-temporal scale, or the nature of the application (for real-time operations, for monitoring, for process study, etc); 

· Whatever the reason is for such differences, there are often up to 20 different requirement for the same parameter, whereas it is evident that the spatial-temporal scale of the observable has much lower variability;

· If a purpose of requirements is to provide guidance to space agencies for system development in the framework of the RRR process, the message from the current Database needs to be clear, whereas it is currently sometimes rather obscure.

This study suggests how requirements can be synthesized and better harmonized.  The purpose is:

· To “clean” the requirement database from fluctuations that do not correspond to physically justified features;

· To streamline the compliance analysis, that compares each requirement set with each possible observing technique.  In the example of 20 requirements from different sources/applications and 5 observing techniques for the parameter, there would be 20 x 5 = 100 comparisons whereas, in most cases, the number of different requirements for a single parameter could be in the range 5 to 10.  It is important to reduce the volume of requirements since there are well over 100 parameters, many consisting of vertical profiles split into up to 5 layers (LT, HT, LS, HS&M and total column), to be handled as separate parameters.  Thus the amount of work would be impractical and, if performed, the analysis of the results would be discouraging for any reader.
1.3 The procedure

Building harmonized requirements on a parameter-by parameter basis includes the following steps.
a. To group the parameters to be studied in six themes (Basic atmospheric profiles, Clouds and precipitation, Aerosol and radiation, Ocean and sea ice, Land and solid Earth, Atmospheric chemistry), in order to exploit similarities among requirements for parameters in the same theme.  
b. To fix the name of the parameter (sometimes a source of misunderstanding), the physical unit and the unit for quoting accuracy (another source of misunderstanding).  [It is noted that a few parameters will not be analyzed, for reasons that will be explained in each case].  Example:
	Parameter  004
	Wind vector over sea surface (horizontal)

	Horizontal vector component (2D) of the 3D wind vector over the sea surface - Physical unit: [ m/s ] - Accuracy unit: [ m/s ] intended as vector error, i.e. the module of the vector difference between the observed vector and the true vector.


c. To collect the requirements for the parameter from the various sources in the Database, and plot them in a structured synoptic table.  Example:
	Parameter 004
	Application
	Source
	Accuracy (RMS)
	(x (km)
	(z (km)
	(t (h)
	( (h)

	
	
	
	Unit
	thresh
	break
	goal
	thresh
	break
	goal
	thresh
	break
	goal
	thresh
	break
	goal
	thresh
	break
	goal

	Wind vector over sea

surface (horizontal)


	NWP global
	WMO
	m/s
	3
	2
	0.5
	250
	100
	15
	-
	-
	-
	12
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	m/s
	3
	2
	0.5
	250
	100
	15
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	NWP regional
	WMO
	m/s
	3
	2
	0.5
	250
	25
	3
	-
	-
	-
	12
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	m/s
	3
	1.5
	0.5
	50
	30
	3
	-
	-
	-
	3
	3
	0.5
	3
	0.25
	0.1

	
	Synoptic met.
	WMO
	m/s
	5
	2.7
	2
	200
	43.1
	20
	-
	-
	-
	12
	2.3
	1
	3
	1.4
	1

	
	Nowcasting
	WMO
	m/s
	5
	1.7
	1
	50
	10.8
	5
	-
	-
	-
	3
	0.572
	0.25
	1
	0.397
	0.25

	
	
	EUMETSAT
	m/s
	4
	1
	 0.4
	50
	7
	1
	-
	-
	-
	3
	1
	0.5
	0.5
	0.25
	0.1

	
	Climate
	GCOS-1
	m/s
	5
	1
	0.5
	500
	50
	10
	-
	-
	-
	6
	3
	1
	12
	6
	3

	
	
	GCOS-2
	m/s
	5
	1
	0.5
	100
	20
	10
	-
	-
	-
	24
	3
	1
	12
	5
	3

	
	
	GOOS
	m/s
	2
	1.3
	1
	100
	39.7
	25
	-
	-
	-
	168
	45.9
	24
	168
	45.9
	24

	
	
	EUMETSAT
	m/s
	5
	2
	1
	100
	50
	25
	-
	-
	-
	24
	6
	3
	12
	6
	3

	
	
	WCRP-1
	m/s
	5
	1.7
	1
	250
	85.5
	50
	-
	-
	-
	24
	15.1
	12
	168
	95.5
	72

	
	
	WCRP-2
	m/s
	5
	1.7
	1
	250
	85.5
	50
	-
	-
	-
	24
	15.1
	12
	1440
	907.1
	720

	
	
	WCRP-3
	m/s
	5
	1.7
	1
	100
	39.5
	25
	-
	-
	-
	24
	15.1
	12
	1440
	907.1
	720

	
	Oceanography 
	GOOS
	m/s
	5
	2.7
	2
	50
	9.3
	4
	-
	-
	-
	48
	30.2
	24
	7
	4
	3

	
	(global)
	EUMETSAT
	m/s
	3
	2
	0.5
	250
	100
	25
	-
	-
	-
	24
	6
	3
	4
	2
	1

	
	
	IGBP
	m/s
	10
	6.3
	5
	200
	79.4
	50
	-
	-
	-
	24
	15.1
	12
	24
	15.1
	12

	
	Oceanography
	EUMETSAT
	m/s
	4
	1
	 0.4
	20
	10
	1
	-
	-
	-
	12
	3
	1
	1
	0.5
	0.25

	
	(coastal)
	IGBP
	m/s
	10
	6.3
	5
	100
	21.5
	10
	-
	-
	-
	24
	15.1
	12
	24
	15.1
	12


d. To synthesize the requirements through the following steps:

· Reviewing the table and extracting the significantly distinct applications for which there is a physical reason to have distinct requirements (a sort of eigenvectors determination);
· initially populating the requirements for the selected significant applications by blending the original ones for which there is no apparent reason for being spread;
· Comparing the initially synthesized requirement with

· the table of requirements structured by application (Appendix 1, being formed during the process) in order to ensure that the new requirement fits the general characteristics of the application, and
· the table of requirements structured by parameter (Appendix 2, being formed during the process) in order to ensure that the new requirement fits the general trend in respect of the application.

Example of result:

	Parameter  004 - Wind vector over sea surface (horizontal)   -   Compacted requirements

	Typology
	Accuracy (RMS)
	(x (km)
	(z (km)
	(t (h)
	( (h)
	Source/application

	(theme & scale)
	Unit
	thresh
	break
	goal
	thresh
	break
	goal
	thresh
	break
	goal
	thresh
	break
	goal
	thresh
	break
	goal
	(more can be added)

	Global NWP
	m/s
	3
	2
	0.5
	250
	100
	15
	-
	-
	-
	12
	6
	1
	6
	0.5
	0.1
	WMO, EUM

	Regional NWP
	m/s
	3
	1.5
	0.5
	250
	25
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1
	WMO, EUM

	Synoptic, Nowcasting
	m/s
	5
	1.5
	0.5
	200
	30
	5
	-
	-
	-
	12
	2
	0.25
	3
	0.5
	0.1
	WMO, EUM

	Climate monitoring
	m/s
	5
	1.5
	0.5
	500
	70
	10
	-
	-
	-
	12
	6
	3
	12
	6
	3
	GCOS-1, GCOS-2, GOOS, EUM

	Climate study
	m/s
	5
	2
	1
	250
	80
	25
	-
	-
	-
	12
	6
	3
	168
	72
	24
	WCRP-1, WCRP-2, WCRP-3

	Global ocean
	m/s
	5
	2
	1
	250
	80
	25
	-
	-
	-
	12
	6
	3
	12
	6
	3
	EUM, GOOS, IGBP

	Coastal zone
	m/s
	5
	2
	1
	50
	7
	1
	-
	-
	-
	12
	6
	3
	12
	3
	0.25
	EUM, (GOOS), IGBP


e. For each source and application, to compare face-to-face the original requirement and the initially harmonized one.  Example (the yellow-highlighted cells indicate original requirements proposed to be modified):
	Parameter  004 - Wind vector over sea surface (horizontal)   -   Record of proposed changes

	Source
	Application
	Source
	Accuracy (RMS)
	(x (km)
	(z (km)
	(t (h)
	( (h)

	
	
	
	Unit
	thresh
	break
	goal
	thresh
	break
	goal
	thresh
	break
	goal
	thresh
	break
	goal
	thresh
	break
	goal

	WMO
	NWP Global
	original
	m/s
	3
	2
	0.5
	250
	100
	15
	-
	-
	-
	12
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	m/s
	3
	2
	0.5
	250
	100
	15
	-
	-
	-
	12
	6
	1
	6
	0.5
	0.1

	WMO
	NWP Regional
	original
	m/s
	3
	2
	0.5
	250
	25
	3
	-
	-
	-
	12
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	m/s
	3
	1.5
	0.5
	250
	25
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Synoptic met.
	original
	m/s
	5
	2.7
	2
	200
	43.1
	20
	-
	-
	-
	12
	2.3
	1
	3
	1.4
	1

	
	
	proposed
	m/s
	5
	1.5
	0.5
	200
	30
	5
	-
	-
	-
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Nowcasting
	original
	m/s
	5
	1.7
	1
	50
	10.8
	5
	-
	-
	-
	3
	0.572
	0.25
	1
	0.397
	0.25

	
	
	proposed
	m/s
	5
	1.5
	0.5
	200
	30
	5
	-
	-
	-
	12
	2
	0.25
	3
	0.5
	0.1

	GCOS
	Climate monitoring
	original-1
	m/s
	5
	1
	0.5
	500
	50
	10
	-
	-
	-
	6
	3
	1
	12
	6
	3

	
	
	original-2
	m/s
	5
	1
	0.5
	100
	20
	10
	-
	-
	-
	24
	3
	1
	12
	5
	3

	
	
	proposed
	m/s
	5
	1.5
	0.5
	500
	70
	10
	-
	-
	-
	12
	6
	3
	12
	6
	3

	GOOS
	Climate monitoring
	original
	m/s
	2
	1.3
	1
	100
	39.7
	25
	-
	-
	-
	168
	45.9
	24
	168
	45.9
	24

	
	
	proposed
	m/s
	5
	1.5
	0.5
	500
	70
	10
	-
	-
	-
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original-1
	m/s
	5
	1.7
	1
	250
	85.5
	50
	-
	-
	-
	24
	15.1
	12
	168
	95.5
	72

	
	
	original-2
	m/s
	5
	1.7
	1
	250
	85.5
	50
	-
	-
	-
	24
	15.1
	12
	1440
	907.1
	720

	
	
	original-3
	m/s
	5
	1.7
	1
	100
	39.5
	25
	-
	-
	-
	24
	15.1
	12
	1440
	907.1
	720

	
	
	proposed
	m/s
	5
	2
	1
	250
	80
	25
	-
	-
	-
	12
	6
	3
	168
	72
	24

	GOOS
	Global ocean
	original
	m/s
	5
	2.7
	2
	50
	9.3
	4
	-
	-
	-
	48
	30.2
	24
	7
	4
	3

	
	
	proposed
	m/s
	5
	2
	1
	250
	80
	25
	-
	-
	-
	12
	6
	3
	12
	6
	3

	IGBP
	Global ocean
	original
	m/s
	10
	6.3
	5
	200
	79.4
	50
	-
	-
	-
	24
	15.1
	12
	24
	15.1
	12

	
	
	proposed
	m/s
	5
	2
	1
	250
	80
	25
	-
	-
	-
	12
	6
	3
	12
	6
	3

	GOOS
	Costal zone
	original
	m/s
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	m/s
	5
	2
	1
	50
	7
	1
	-
	-
	-
	12
	6
	3
	12
	3
	0.25

	IGBP
	Costal zone
	original
	m/s
	10
	6.3
	5
	100
	21.5
	10
	-
	-
	-
	24
	15.1
	12
	24
	15.1
	12

	
	
	proposed
	m/s
	5
	2
	1
	50
	7
	1
	-
	-
	-
	12
	6
	3
	12
	3
	0.25


The proposed harmonized requirements are synoptically plotted:

· in Appendix 1 by Source and Application

· in Appendix 2 by geophysical parameter.

Of course, WMO will have to invite the entities authoring requirements to review the differences between original and proposed harmonized requirements and endorse the harmonized values.
This study will help ET-EGOS to review requirements by applications, exactly as it is doing now, but the figures will be less “noisy” and more consistent across applications and with similar applications carried out by other Entities/Sources.  The Compliance analysis for the GOS Dossier will also be greatly simplified, and the results will be less noisy.  The example above shows that the original 13 entries (not including EUMETSAT entries that are only for reference) have been reduced to 7.  Since there are 4 distinct techniques to measure sea-surface wind from space, the compliance analysis would handle 28 comparisons instead of 52.
1.4 The role of the EUMETSAT requirements

In addition to the requirements from the 9 Entities/Sources in the Database (WMO, GCOS, GOOS, ICSU, IGBP, IOCCG, UNEP, UNOOSA and WCRP), the EUMETSAT requirements developed in the framework of the Meteosat Third Generation and the post-EPS mission definition processes have also been considered for reference, in order to help with blending the harmonized requirement figures.  However, there is no intention to request EUMETSAT to align with the harmonized figures, since the EUMETSAT requirements are thought in a longer timeframe context (2015-2040).  Their use has been for:
· checking doubtful requirements;

· identifying requirements that are missing from the WMO Database and providing first-guess requirement figures, soon after harmonized with the context of the WMO application. 

1.5 Most common problems with the Database
Interpolated breakthrough requirements

One systematic problem with the Database is a defective understanding of the terms “threshold”, “breakthrough” and “goal”.
· The “goal” is the most stringent requirement. It is an ideal value above which further improvement of the observation would not bring any significant improvement in performance for the application in question. The goals will evolve as the application make progress and  develop a capacity to make use of better observations.
· The “threshold” is the minimum requirement that has to be met to ensure that data are useful. Below this minimum, the benefit does not compensate for the additional cost involved in using the observation.   

· Within the range between threshold and goal requirement, the observation becomes progressively more useful.  The “breakthrough” is an intermediate level between “threshold” and “goal“ which, if achieved, would result in a significant improvement for the targeted application. The breakthrough level may be considered as an optimum from a cost-benefit point of view, when planning or designing observing systems. 
Stating the breakthrough requirement (B) is a frequent source of misunderstanding, especially when a true step-improvement moving from the threshold (T) to the goal (G) does not exist.  Since in any case the breakthrough indicates what is aimed at, to indicate a breakthrough requirement is useful in any case, even if interpolated.  The problem is that, in the current Database, the breakthrough requirement B, when missing, was interpolated by the law B = G2/3(T1/3, leading to a value too close to the goal (i.e., benefit of B approaching saturation).  A quadratic average law (B = G1/2(T1/2) is proposed instead.  Incidentally, in the current Database the interpolated values had too many significant digits whereas, for requirements, rounded figures are more appropriate.  Example: with T = 10 and G = 1 we propose the sequence 10 / 3 / 1, whereas in the current Database the sequence is 10 / 2.154 / 1.  
Typical time intervals
For the observing cycle (t and the delay of availability (or timeliness) (, the figures, quoted as hours in the decimal metric system, are sometimes not recognisable.  In this study (t(h) and ((h) are rounded to a familiar value (e.g., 0.1 h ≈ 5 min, 0.25 h = 15 min, 0.5 h, 1 h, 2 h, 3 h, 6 h, 12 h, 24 h, 168 h = 1 week, 720 h = 1 month, etc.).
A typical problem with the observing cycle (t is that too often the figure reflects the practise of integrating over long time span whereas, for the purpose of setting observational requirements, the figure must account for the intrinsic parameter variability (e.g., controlled by the diurnal cycle).
Applications that currently have not yet reached an operational status have often quoted unnecessarily loose timeliness requirement (().  As a consequence, in the summary tables structured by parameter (Appendix 2) the timeliness requirement would have been extremely variable.  We have reduced the spread since, after all, there is no harm if data are available earlier.
Horizontal resolution

Similarly to the case of (t, the horizontal resolution (x often reflects the intention of integrating over large areas.  However, for certain cases, specifically those of parameters of fractal nature, the observation needs to be performed at the scale of the phenomenon, thus the (spatially-integrated) requirement is not suitable to serve as input for satellite/instrument planning purposes.
Range threshold-to-goal

Because of possibly defective understanding of the definition of threshold and goal, sometimes their distance is insignificantly small.  When referring to user requirements, figures differing by only a factor, say, two, are too close.  In this proposal, too extreme cases have been corrected.  On the occasion, the correction has been used to homogenise requirements within one application.  When stretching the range, generally the breakthrough requirement has been left steady.  
Fusion of some entries
Sometimes distinct requirements have been quoted from the same source for similar applications (more common case: WCRP, where requirements have been originated by different projects but presented as one single application).  The requirement figures are distinct, though not very different.  In this study a single entry has been synthesised by picking up the most demanding figure from each of the original requirements, stretching the threshold-to-goal range as necessary.
The most serious case is with the WMO requirements for Synoptic meteorology, Nowcasting and Aeronautical meteorology.  The problem is that Nowcasting has so many sub-applications that tends to overlap with too many items.  In the EUMETSAT requirements for Nowcasting set up in the occasion of defining the Meteosat Third Generation mission most items of Aeronautical meteorology and Synoptic meteorology are just classified as sub-items of Nowcasting.  In this study the requirements of Synoptic meteorology, Nowcasting and Aeronautical meteorology have been brought to convergence by appropriate stretching of the threshold-to-goal range. 
1.6 Summary conclusions and indications for further steps
The proposed harmonized requirements are summarized in Appendix 1 (structured by source and application) and Appendix 2 (structured by parameter)

This set is proposed to replace the current content of the Database, after the appropriate dialogue with the entities owning the original requirements.
A few further findings have emerged in the course of this study, that were not possible to solve at the “mechanical” level of this study.  The main indication is that there are too many applications, and not distinct enough.

The case of Nowcasting, Synoptic meteorology and Aeronautical meteorology has been discussed.  The unifying feature of these applications is their contraposition to Numerical Weather Prediction.  Perhaps a single application could be defined, named for instance “Actual weather”.
NWP also, as it stands now, Global and Regional, raises some question.  Looking at Appendix 2, it can be observed, for instance:

· the accuracy figures are most often the same;

· the horizontal resolution for basic profiles is quoted, e.g., as 500 / 100 / 15 and 300 / 30 / 3 (distinct enough), but for cloud/precipitation and aerosol/radiation is often the same or, sometimes, 50 /15 / 5 and 30 / 10 / 3 (nearly the same);

· typical observing cycles are 24 / 6 / 1 and 12 / 3 / 0.5, and timeliness 6 / 0.5 / 0.1 and 3 / 0.5 / 0.1 (much overlapping).
It may be considered that, if two distinct applications are needed for NWP, they should be much more differentiated.  As things stand now, the performance of Regional NWP is just an obvious improvement of the performance of Global NWP as the data quality moves from the Threshold to the Goal.  Perhaps the breakpoint for distinction should be placed in terms of Convection Resolving Modelling.
Seasonal & Inter-Annual monitoring has so far put forward requirements for 11 parameters, 6 on oceanography, 5 on land.  Agricultural meteorology has 13 parameters, all on land.  Hydrology seems still to look for its own way: 18 parameters, 2 on icebergs, 2 on radiation at TOA, none on precipitation !  It would not be difficult to define one single application to encompass all WMO requirements for the land theme.  Hydrology is the closest to encompass all other ones.
In short, an effort could be placed for synthesizing WMO requirements from the current 9 applications into 5 domains, e.g.:
· Large-scale NWP (merging the current Global and the larger-scale part of Regional NWP);
· Small-scale NWP (smaller-scale part of Regional NWP and Convection-Resolving Modelling);
· Actual weather (merging Nowcasting, Synoptic meteorology and Aeronautical meteorology);
· Hydro-meteorology (merging the land components of Hydrology, Agricultural meteorology and S&IA, leaving out ocean and sea-ice parameters that, however, are considered within NWP and Nowcasting, and more specifically by GOOS and IOCCG);
· Atmospheric chemistry (left as current).

This synthesis would have the drawback that correspondence between applications and Programmes would not be as visible between domain and Programme: but it is just this independency of sources that provoked noise in the current Database (different figures for a parameter in the same application).

The number of Entities/Sources should also be preferably reduced.  This is more difficult, since the entities are independent from each other.  The most striking examples are GOOS and IOCCG, both with two sub-applications (open ocean and coastal zone) and requirements very much overlapping.  It is evident that two applications should be sufficient:

· Oceanography (open ocean), with requirements from GOOS and IOCCG

· Coastal zones, with requirements from GOOS and IOCCG.
As for climate, the distinction between Climate monitoring and Climate research is sufficient:

· Climate monitoring (requirements mostly from GCOS)

· Climate research (requirements mostly from WCRP).

No change for neither Biosphere nor Solid Earth requirements:
· Biosphere (large-scale) (requirements from IGBP)
· Biosphere (small-scale) (requirements from IGBP).
· Solid Earth (requirements from ICSU).
The requirements from UNEP and UNOOSA are very few and largely overlapping with those from other entities, thus could be disregarded.
If this synthesis process is adopted, compliance analysis could be performed against only 12 applications, defined on a physical basis, instead of 20 applications defined on an “entity” basis.

[Important note - Whilst Appendix 1 and Appendix 2 are provided as proposals for consideration, the suggestions of synthesizing the list of applications are only preliminary ideas put forward in view of further phases of the RRR process.  It is not yet a finalized proposal.
_______________________
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� See http://www.wmo.int/pages/prog/sat/Databases.html#UserRequirements.





