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2.
Basic atmospheric profiles and close 2D parameters (No.s 1 to 10)
This Chapter collects and processes the requirements for the following parameters, associated to the theme of basic profiles and close 2D parameters.
	No.
	Parameter’s name
	Source of requirement
	Layer

	
	
	WMO
	EUM
	GCOS
	GOOS
	IGBP
	IOCCG
	WCRP
	Sfc
	LT
	HT
	LS
	HS&M
	Total

	001
	Atmospheric temperature profile
	x
	x
	x
	
	x
	
	x
	
	x
	x
	x
	x
	

	002
	Specific humidity profile
	x
	x
	x
	x
	x
	
	x
	
	x
	x
	x
	x
	x

	003
	Wind profile (horizontal)
	x
	x
	x
	
	x
	
	x
	
	x
	x
	x
	x
	

	004
	Wind vector over sea surface (horizontal)
	x
	x
	x
	x
	x
	
	x
	x
	
	
	
	
	

	005
	Height of the top of PBL
	x
	x
	
	
	
	
	
	
	
	
	
	
	

	006
	Height of the tropopause
	x
	x
	
	
	
	
	
	
	
	
	
	
	

	007
	Temperature of the tropopause
	x
	
	
	
	
	
	
	
	
	
	
	
	

	008
	Total Electron Content profile (TEC)
	
	x
	
	
	
	
	
	
	
	
	
	
	

	009
	Electron density profile
	
	x
	
	
	
	
	
	
	
	
	
	
	

	010
	Spare
	
	
	
	
	
	
	
	
	
	
	
	
	


Actually there are requirements for more parameters relative to basic profiles.  The selection of the set of parameters above was based on consideration of:

· the three main prognostic profiles (temperature, umidity, wind)
· their values in the surface layer
· some important discontinuities within the atmosphere
· Space Weather, that  has been included in this Chapter, in order not to introduce a new theme for only two geophysical parameters.

Basic prognostic profiles

The three basic parameters are:
· the temperature profile

· the water vapour profile (of the various parameters, “specific humidity” has been selected)

· the horizontal component of the wind along the vertical.

Values at surface

With the exception of wind over sea surface, the three basic prognostic parameters can hardly be observed at the surface from space, and therefore have been disregarded from this study.
Discontinuities

Certain discontinuities are inaccurate to be retrieved from the observed profiles because of insufficient vertical resolution.  Some have been considered, for which direct perception is possible without going
through the profile (e.g., by exploiting changes of diffraction index).

Space weather










Space weather is now being considered in WMO, although no requirement has so far entered the Database.  Fortunately, we have EUMETSAT requirements that can be used for guidance.

In the absence of any “Space weather” application, we have assigned the requirements to “Aeronautical meteorology”.
Parameters not considered
A few requirements present in the WMO or EUMETSAT databases have not been considered.  The parameters that have been disregarded, and the reason why, are tabled below.

	Un-processed parameter
	Required by
	Reason for not processing

	Air temperature profile in the PBL
	EUM
	Marginal feasibility.  Part of Atmospheric temperature profile in the LT (no. 001).

	Atmospheric stability index
	WMO
	Requirement incomplete (accuracy missing).  To be derived from Atmospheric temperature profile (no. 001) and Specific humidity profiles (no. 002).

	Specific humidity profile - Troposphere column
	GCOS
	Troposphere column to be computed by integrating LT and HT that are provided under Specific humidity profiles (no. 002).

	Air temperature (at surface)
	WMO, EUM, CGOS, WCRP
	Measurement defined at 2 m above surface.  Satellite IR and MW temperature and humidity sounders provide measurements with too coarse vertical resolution, and are disturbed by surface emissivity.  Active instruments (lidar, radar) are blind close to surface.  These parameters are better estimated by assimilation of Atmospheric temperature profile (no. 001) and Specific humidity profile (no. 002).

	Air specific humidity (at surface)
	
	

	Air pressure over land surface
	WMO, EUM, GCOS
	No remote sensing principle available for this parameter.

	Air pressure over sea surface
	WMO, EUM, GCOS
	Some principle proposed, based on measuring total-column O2 by:

· spectroscopy  in the band around 760 nm

· combined active-passive measurements  in the 54 GHz band.
Marginal performances and too limiting conditions.

The parameter can be derived by assimilation of Wind vector over sea surface (no. 004) in a NWP model.

	Air-sea delta pressure
	GCOS
	In principle, possible to infer from close-by CO2 semi-transparent channels.  Marginal feasibility and unreliable results.

	Wind profile (vertical component)
	WMO, EUM
	The parameter could be derived from Doppler lidar designed to measure wind profile in clear-air (a radial measurement).  Thus it is measured contextually with Wind profile (horizontal) (no. 003), two orders-of-magnitude larger.  Accuracy impossible to assess, but certainly very poor.  

	Turbulence profile (wind variability)
	EUM
	Acceleration of Vertical wind, thus residual of a residual.

Accuracy impossible to assess, but certainly very poor.

	Wind speed over sea surface (horizontal)
	WMO, EUM, GCOS, GOOS, IGBP
	Incomplete observation.  Any time it is requested, the requirement figures are the same as for Wind vector over sea surface (004).

	Wind speed over land surface (horizontal)
	WMO, EUM
	No remote sensing principle available for these parameters.

	Wind vector over land surface (horizontal)
	
	


Anticipated main problems in this Chapter 2

The main problem with managing this Chapter was in selecting parameters to be carried forward for processing.  In principle, the WMO Database (and the EUMETSAT as well) are “technology-free”, i.e. do not bias the list of requirements by consideration of feasibility.  In practise, however, this study is aimed at supporting the RRR process for the space-based GOS, therefore requirements are considered that, in a next study, can be compared with satellite capabilities.  Therefore parameters that cannot be observed from space in a quantifiable way, are dropped.  They can, of course, continue to be included in the WMO Database if so desired, but not for the purpose of the RRR process applied to the definition of space-based missions.

As regards figures handling, the main problem was to harmonize requirements from synoptic meteorology, nowcasting and aeronautical meteorology.  The field of nowcasting is so large that encompasses synoptic meteorology and aeronautical meteorology (and other ones).  To keep three separate entries is ineffective, thus the requirement figures were unified according to criteria that have been fixed on a case-by-case basis, often by stretching the range threshold-to-goal.
The case for including space weather parameters (under the heading “Aeronautical meteorology”) was based on the current lack of a dedicated WMO programme.

	Parameter  001
	Atmospheric temperature profile

	Vertical profile of the atmospheric temperature - Requested from surface to TOA (layers: LT, HT, LS, HS&M) - Physical unit: [ K ] - Accuracy unit: [ K ].


Original requirements
	Parameter 001 LT
	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

	Atmospheric

temperature profile

Lower Troposphere
	NWP global
	WMO
	K
	3
	1
	0.5
	500
	100
	15
	3
	1
	0.3
	24
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	K
	3
	1
	0.5
	500
	100
	15
	3
	1
	0.3
	12
	6
	1
	6
	0.5
	0.1

	
	NWP regional
	WMO
	K
	3
	1
	0.5
	500
	50
	3
	3
	1
	0.2
	12
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	K
	1.5
	0.5
	0.2
	200
	30
	3
	2
	1
	0.1
	12
	3
	0.5
	3
	0.25
	0.1

	
	Synoptic meteor.
	WMO
	K
	3
	0.909
	0.5
	200
	43.1
	20
	2
	0.271
	0.1
	12
	4.8
	3
	3
	1.4
	1

	
	Nowcasting
	WMO
	K
	2
	0.794
	0.5
	200
	17.1
	5
	1
	0.63
	0.5
	1
	0.397
	0.25
	0.5
	0.147
	0.08

	
	
	EUMETSAT
	K
	1
	1
	0.5
	100
	50
	5
	1
	0.2
	0.2
	6
	3
	1
	0.5
	0.25
	0.1

	
	Aeronautical met.
	WMO
	K
	5
	2.7
	2
	100
	63
	50
	0.6
	0.238
	0.15
	3
	1.4
	1
	2
	1.3
	1

	
	
	EUMETSAT
	K
	5
	3
	2
	100
	70
	50
	0.6
	0.3
	0.15
	3
	1.5
	1
	2
	1
	0.1

	
	Climate
	GCOS
	K
	2
	1
	0.5
	500
	200
	100
	0.5
	0.2
	0.1
	6
	4
	3
	12
	6
	3

	
	
	EUMETSAT
	K
	2
	1
	0.5
	500
	200
	100
	2
	0.5
	0.2
	6
	4
	3
	12
	6
	3

	
	
	WCRP-1
	K
	1
	0.63
	0.5
	500
	107.7
	50
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	WCRP-2
	K
	3
	0.909
	0.5
	500
	107.7
	50
	3
	0.646
	0.3
	12
	4.8
	3
	1440
	907.1
	720

	
	Biosphere
	IGBP
	K
	5
	2.7
	2
	500
	171
	100
	10
	6.3
	5
	24
	15.1
	12
	24
	15.1
	12


	Parameter 001 HT
	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

	Atmospheric

temperature profile

Higher Troposphere
	NWP global
	WMO
	K
	3
	1
	0.5
	500
	100
	15
	3
	1
	0.3
	24
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	K
	3
	1
	0.5
	500
	100
	15
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1

	
	NWP regional
	WMO
	K
	3
	1
	0.5
	500
	50
	3
	3
	1
	0.3
	12
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	K
	1.5
	0.5
	0.2
	200
	30
	3
	2
	1
	0.5
	12
	3
	0.5
	3
	0.25
	0.1

	
	Synoptic meteor.
	WMO
	K
	3
	0.909
	0.5
	200
	43.1
	20
	2
	0.271
	0.1
	12
	4.8
	3
	3
	1.4
	1

	
	Nowcasting
	WMO
	K
	2
	1.3
	1
	200
	17.1
	5
	3
	1.4
	1
	1
	0.397
	0.25
	0.5
	0.147
	0.08

	
	Climate
	GCOS
	K
	2
	1
	0.5
	500
	200
	100
	0.5
	0.2
	0.1
	6
	4
	3
	12
	6
	3

	
	
	EUMETSAT
	K
	2
	1
	0.5
	500
	200
	100
	2
	0.5
	0.2
	6
	4
	3
	12
	6
	3

	
	
	WCRP-1
	K
	1
	0.63
	0.5
	500
	107.7
	50
	2
	0.794
	0.5
	72
	13.7
	6
	168
	46.9
	24

	
	
	WCRP-2
	K
	3
	0.909
	0.5
	500
	107.7
	50
	3
	1.4
	1
	12
	4.8
	3
	1440
	907.1
	720

	
	Biosphere
	IGBP
	K
	5
	2.7
	2
	500
	171
	100
	10
	6.3
	5
	24
	15.1
	12
	24
	15.1
	12


	Parameter 001 LS
	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

	Atmospheric

temperature profile

Lower Stratosphere
	NWP global
	WMO
	K
	3
	1
	0.5
	500
	100
	15
	3
	1
	0.3
	24
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	K
	3
	1
	0.5
	500
	100
	15
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1

	
	NWP regional
	WMO
	K
	3
	1
	0.5
	500
	50
	3
	3
	1
	0.3
	12
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	K
	3
	1
	0.5
	200
	30
	3
	2
	1
	0.5
	12
	3
	0.5
	3
	0.25
	0.1

	
	Synoptic meteor.
	WMO
	K
	3
	0.909
	0.5
	200
	43.1
	20
	2
	0.271
	0.1
	12
	4.8
	3
	3
	1.4
	1

	
	Climate
	GCOS
	K
	2
	1
	0.5
	500
	200
	100
	3
	2.5
	2
	6
	4
	3
	12
	6
	3

	
	
	EUMETSAT
	K
	2
	1
	0.5
	500
	200
	100
	2
	0.5
	0.2
	6
	4
	3
	12
	6
	3

	
	
	WCRP-1
	K
	1
	0.63
	0.5
	500
	107.7
	50
	2
	0.794
	0.5
	72
	13.7
	6
	168
	46.9
	24

	
	
	WCRP-2
	K
	3
	0.909
	0.5
	500
	107.7
	50
	3
	1.4
	1
	12
	4.8
	3
	1440
	907.1
	720

	
	Biosphere
	IGBP
	K
	5
	2.7
	2
	500
	171
	100
	10
	6.3
	5
	24
	15.1
	12
	24
	15.1
	12


	Parameter 001 HS&M
	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

	Atmospheric

temperature profile

Higher Stratosphere

& Mesosphere
	NWP global
	WMO
	K
	5
	3
	0.5
	500
	100
	50
	3
	1
	0.3
	24
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	K
	5
	3
	0.5
	500
	100
	50
	3
	2
	1
	12
	6
	1
	6
	0.5
	0.1

	
	Climate
	GCOS
	K
	3
	1
	0.5
	500
	200
	100
	3
	2.5
	2
	6
	4
	3
	12
	6
	3

	
	
	EUMETSAT
	K
	3
	1.5
	1
	500
	200
	100
	3
	2.5
	2
	6
	4
	3
	12
	6
	3

	
	
	WCRP-1
	K
	1
	0.63
	0.5
	500
	107.7
	50
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	WCRP-2
	K
	3
	1.4
	1
	500
	107.7
	50
	10
	6.3
	5
	12
	4.8
	3
	1440
	907.1
	720


	Comments

· Requirements for Nowcasting often encompass those for Synoptic meteorology and Aeronautical meteorology.  Proposed to define a single set adapted to encompass the three applications.  [Note: this is a general problem discussed in Chapter 1].
· WCRP has two set of requirements, only differing  for few details.  Not sufficient to justify two entries.  Proposed to be merged.


	Synthesizing assumption
Six entries considered: three for weather, two for climate, one for biosphere.
After iterations with the summary tables by applications and the summary table by parameter, the following synthesized requirements are proposed.


	Parameter  001 LT - Atmospheric temperature profile - Lower Troposphere   -   sed 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
	K
	3
	1
	0.5
	500
	100
	15
	3
	1
	0.3
	24
	6
	1
	6
	0.5
	0.1
	WMO, EUM

	Regional NWP
	K
	3
	1
	0.3
	300
	30
	3
	2
	0.6
	0.2
	12
	3
	0.5
	3
	0.5
	0.1
	WMO, EUM

	Synoptic met., NWC, Aeronautical met.
	K
	5
	1.5
	0.5
	200
	20
	5
	2
	0.4
	0.1
	12
	2
	0.25
	3
	0.5
	0.1
	WMO, EUM

	Climate monitoring
	K
	2
	1
	0.5
	500
	200
	100
	2
	0.4
	0.1
	12
	6
	3
	12
	6
	3
	GCOS, EUM

	Climate study
	K
	2
	1
	0.5
	500
	150
	50
	3
	1
	0.3
	12
	6
	3
	168
	72
	24
	WCRP

	Biosphere
	K
	5
	3
	2
	500
	200
	100
	3
	2
	1
	24
	12
	6
	24
	12
	6
	IGBP


	Parameter  001 HT - Atmospheric temperature profile - Higher Troposphere   -   Synthesized 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
	K
	3
	1
	0.5
	500
	100
	15
	3
	1
	0.3
	24
	6
	1
	6
	0.5
	0.1
	WMO, EUM

	Regional NWP
	K
	3
	1
	0.3
	300
	30
	3
	3
	1
	0.3
	12
	3
	0.5
	3
	0.5
	0.1
	WMO, EUM

	Synoptic meteorology, NWC
	K
	3
	1
	0.5
	200
	20
	5
	3
	0.5
	0.1
	12
	2
	0.25
	3
	0.5
	0.1
	WMO

	Climate monitoring
	K
	2
	1
	0.5
	500
	200
	100
	2
	0.4
	0.1
	12
	6
	3
	12
	6
	3
	GCOS, EUM

	Climate study
	K
	2
	1
	0.5
	500
	150
	50
	3
	1
	0.5
	12
	6
	3
	168
	72
	24
	WCRP

	Biosphere
	K
	5
	3
	2
	500
	200
	100
	3
	2
	1
	24
	12
	6
	24
	12
	6
	IGBP


	Parameter  001 LS - Atmospheric temperature profile - Lower Stratosphere   -   Synthesized 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
	K
	3
	1
	0.5
	500
	100
	15
	3
	1
	0.3
	24
	6
	1
	6
	0.5
	0.1
	WMO, EUM

	Regional NWP
	K
	3
	1
	0.3
	300
	30
	3
	3
	1
	0.3
	12
	3
	0.5
	3
	0.5
	0.1
	WMO, EUM

	Synoptic meteorology
	K
	3
	1
	0.5
	200
	60
	20
	2
	0.4
	0.1
	12
	2
	0.25
	3
	0.5
	0.1
	WMO

	Climate monitoring
	K
	2
	1
	0.5
	500
	200
	100
	2
	0.6
	0.2
	12
	6
	3
	12
	6
	3
	GCOS, EUM

	Climate study
	K
	2
	1
	0.5
	500
	150
	50
	3
	1
	0.5
	12
	6
	3
	168
	72
	24
	WCRP

	Biosphere
	K
	5
	3
	2
	500
	200
	100
	3
	2
	1
	24
	12
	6
	24
	12
	6
	IGBP


	Parameter  001 HS&M - Atmospheric temperature profile - Higher Stratosphere & Mesosphere   -   Synthesized 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
	K
	5
	3
	0.5
	500
	100
	50
	3
	1
	0.3
	24
	6
	1
	6
	0.5
	0.1
	WMO, EUM

	Climate monitoring
	K
	3
	1
	0.5
	500
	200
	100
	3
	2
	1
	12
	6
	3
	12
	6
	3
	GCOS, EUM

	Climate study
	K
	3
	1
	0.5
	500
	150
	50
	5
	1.5
	0.5
	12
	6
	3
	168
	72
	24
	WCRP


	Parameter  001 LT - Atmospheric temperature profile - Lower Troposphere  -  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
	Global NWP
	original
	K
	3
	1
	0.5
	500
	100
	15
	3
	1
	0.3
	24
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	K
	3
	1
	0.5
	500
	100
	15
	3
	1
	0.3
	24
	6
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original
	K
	3
	1
	0.5
	500
	50
	3
	3
	1
	0.2
	12
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	K
	3
	1
	0.3
	300
	30
	3
	2
	0.6
	0.2
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Synoptic meteorology
	original
	K
	3
	0.909
	0.5
	200
	43.1
	20
	2
	0.271
	0.1
	12
	4.8
	3
	3
	1.4
	1

	
	
	proposed
	K
	5
	1.5
	0.5
	200
	20
	5
	2
	0.4
	0.1
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Nowcasting
	original
	K
	2
	0.794
	0.5
	200
	17.1
	5
	1
	0.63
	0.5
	1
	0.397
	0.25
	0.5
	0.147
	0.08

	
	
	proposed
	K
	5
	1.5
	0.5
	200
	20
	5
	2
	0.4
	0.1
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Aeronautical met.
	original
	K
	5
	2.7
	2
	100
	63
	50
	0.6
	0.238
	0.15
	3
	1.4
	1
	2
	1.3
	1

	
	
	proposed
	K
	5
	1.5
	0.5
	200
	20
	5
	2
	0.4
	0.1
	12
	2
	0.25
	3
	0.5
	0.1

	GCOS
	Climate monitoring
	original
	K
	2
	1
	0.5
	500
	200
	100
	0.5
	0.2
	0.1
	6
	4
	3
	12
	6
	3

	
	
	proposed
	K
	2
	1
	0.5
	500
	200
	100
	2
	0.4
	0.1
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original-1
	K
	1
	0.63
	0.5
	500
	107.7
	50
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	original-1
	K
	3
	0.909
	0.5
	500
	107.7
	50
	3
	0.646
	0.3
	12
	4.8
	3
	1440
	907.1
	720

	
	
	proposed
	K
	2
	1
	0.5
	500
	150
	50
	3
	1
	0.3
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere
	original
	K
	5
	2.7
	2
	500
	171
	100
	10
	6.3
	5
	24
	15.1
	12
	24
	15.1
	12

	
	
	proposed
	K
	5
	3
	2
	500
	200
	100
	3
	2
	1
	24
	12
	6
	24
	12
	6


	Parameter  001 HT - Atmospheric temperature profile - Higher Troposphere  -  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
	Global NWP
	original
	K
	3
	1
	0.5
	500
	100
	15
	3
	1
	0.3
	24
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	K
	3
	1
	0.5
	500
	100
	15
	3
	1
	0.3
	24
	6
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original
	K
	3
	1
	0.5
	500
	50
	3
	3
	1
	0.3
	12
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	K
	3
	1
	0.3
	300
	30
	3
	3
	1
	0.3
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Synoptic meteorology
	original
	K
	3
	0.909
	0.5
	200
	43.1
	20
	2
	0.271
	0.1
	12
	4.8
	3
	3
	1.4
	1

	
	
	proposed
	K
	3
	1
	0.5
	200
	20
	5
	3
	0.5
	0.1
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Nowcasting
	original
	K
	2
	1.3
	1
	200
	17.1
	5
	3
	1.4
	1
	1
	0.397
	0.25
	0.5
	0.147
	0.08

	
	
	proposed
	K
	3
	1
	0.5
	200
	20
	5
	3
	0.5
	0.1
	12
	2
	0.25
	3
	0.5
	0.1

	GCOS
	Climate monitoring
	original
	K
	2
	1
	0.5
	500
	200
	100
	0.5
	0.2
	0.1
	6
	4
	3
	12
	6
	3

	
	
	proposed
	K
	2
	1
	0.5
	500
	200
	100
	2
	0.4
	0.1
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original-1
	K
	1
	0.63
	0.5
	500
	107.7
	50
	2
	0.794
	0.5
	72
	13.7
	6
	168
	46.9
	24

	
	
	original-1
	K
	3
	0.909
	0.5
	500
	107.7
	50
	3
	1.4
	1
	12
	4.8
	3
	1440
	907.1
	720

	
	
	proposed
	K
	2
	1
	0.5
	500
	150
	50
	3
	1
	0.5
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere
	original
	K
	5
	2.7
	2
	500
	171
	100
	10
	6.3
	5
	24
	15.1
	12
	24
	15.1
	12

	
	
	proposed
	K
	5
	3
	2
	500
	200
	100
	3
	2
	1
	24
	12
	6
	24
	12
	6


	Parameter  001 LS - Atmospheric temperature profile - Lower Stratosphere  -  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
	Global NWP
	original
	K
	3
	1
	0.5
	500
	100
	15
	3
	1
	0.3
	24
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	K
	3
	1
	0.5
	500
	100
	15
	3
	1
	0.3
	24
	6
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original
	K
	3
	1
	0.5
	500
	50
	3
	3
	1
	0.3
	12
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	K
	3
	1
	0.3
	300
	30
	3
	3
	1
	0.3
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Synoptic meteorology
	original
	K
	3
	0.909
	0.5
	200
	43.1
	20
	2
	0.271
	0.1
	12
	4.8
	3
	3
	1.4
	1

	
	
	proposed
	K
	3
	1
	0.5
	200
	60
	20
	2
	0.4
	0.1
	12
	2
	0.25
	3
	0.5
	0.1

	GCOS
	Climate monitoring
	original
	K
	2
	1
	0.5
	500
	200
	100
	3
	2.5
	2
	6
	4
	3
	12
	6
	3

	
	
	proposed
	K
	2
	1
	0.5
	500
	200
	100
	2
	0.6
	0.2
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original-1
	K
	1
	0.63
	0.5
	500
	107.7
	50
	2
	0.794
	0.5
	72
	13.7
	6
	168
	46.9
	24

	
	
	original-1
	K
	3
	0.909
	0.5
	500
	107.7
	50
	3
	1.4
	1
	12
	4.8
	3
	1440
	907.1
	720

	
	
	proposed
	K
	2
	1
	0.5
	500
	150
	50
	3
	1
	0.5
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere
	original
	K
	5
	2.7
	2
	500
	171
	100
	10
	6.3
	5
	24
	15.1
	12
	24
	15.1
	12

	
	
	proposed
	K
	5
	3
	2
	500
	200
	100
	3
	2
	1
	24
	12
	6
	24
	12
	6


	Parameter  001 HS&M - Atmospheric temperature profile - Higher Stratosphere & Mesosphere  -  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
	Global NWP
	original
	K
	5
	3
	0.5
	500
	100
	50
	3
	1
	0.3
	24
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	K
	5
	3
	0.5
	500
	100
	50
	3
	1
	0.3
	24
	6
	1
	6
	0.5
	0.1

	GCOS
	Climate monitoring
	original
	K
	3
	1
	0.5
	500
	200
	100
	3
	2.5
	2
	6
	4
	3
	12
	6
	3

	
	
	proposed
	K
	3
	1
	0.5
	500
	200
	100
	3
	2
	1
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original-1
	K
	1
	0.63
	0.5
	500
	107.7
	50
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	original-1
	K
	3
	1.4
	1
	500
	107.7
	50
	10
	6.3
	5
	12
	4.8
	3
	1440
	907.1
	720

	
	
	proposed
	K
	3
	1
	0.5
	500
	150
	50
	5
	1.5
	0.5
	12
	6
	3
	168
	72
	24


	Parameter  002
	Specific humidity profile

	Vertical profile of the specific humidity in the atmosphere - Requested from surface to TOA (layers: LT, HT, LS, HS&M and Total column) - Physical units: [ g/kg ] for profile, [ kg/m2 ] for total column - Accuracy unit: [ % ] for profile, [ kg/m2 ] for total column.


Original requirements
	Parameter 002 LT
	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

	Specific humidity profile

Lower Troposphere
	NWP global
	WMO
	%
	10
	5
	2
	250
	50
	15
	3
	1
	0.3
	12
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	%
	10
	5
	2
	250
	50
	15
	3
	1
	0.3
	12
	6
	1
	6
	0.5
	0.1

	
	NWP regional
	WMO
	%
	10
	5
	2
	250
	25
	3
	3
	1
	0.2
	12
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	%
	10
	5
	2
	200
	30
	3
	2
	1
	0.1
	12
	3
	0.5
	3
	0.25
	0.1

	
	Synoptic meteor.
	WMO
	%
	20
	10
	5
	200
	43.1
	20
	2
	0.271
	0.1
	12
	4.8
	3
	3
	1.4
	1

	
	Nowcasting
	WMO
	%
	20
	7.9
	5
	200
	17.1
	5
	1
	0.63
	0.5
	1
	0.397
	0.25
	0.5
	0.147
	0.08

	
	
	EUMETSAT
	%
	5
	5
	1
	100
	50
	5
	1
	0.2
	0.2
	6
	3
	1
	0.5
	0.25
	0.1

	
	Aeronautical met.
	WMO
	%
	10
	6.3
	5
	100
	63
	50
	0.6
	0.238
	0.15
	3
	1.4
	1
	2
	1.3
	1

	
	
	EUMETSAT
	%
	10
	7
	5
	100
	70
	50
	0.6
	0.3
	0.15
	3
	1.5
	1
	2
	1
	0.1

	
	Atmospheric chemistry
	WMO
	%
	20
	7.9
	5
	500
	107.7
	50
	5
	1.7
	1
	72
	13.7
	6
	168
	95.5
	72

	
	Climate
	GCOS
	%
	15
	4
	2
	25
	15
	10
	1
	0.2
	0.1
	6
	4
	3
	1440
	336
	168

	
	
	EUMETSAT
	%
	10
	5
	2
	500
	200
	100
	1
	0.5
	0.2
	6
	4
	3
	12
	6
	3

	
	
	WCRP-1
	%
	5
	2.7
	2
	500
	107.7
	50
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	WCRP-2
	%
	20
	7.9
	5
	100
	63
	50
	2
	0.794
	0.5
	12
	4.8
	3
	1440
	907.1
	720

	
	Biosphere
	IGBP
	%
	20
	12.6
	10
	500
	171
	100
	10
	6.3
	5
	24
	15.1
	12
	24
	15.1
	12


	Parameter 002 HT
	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

	Specific humidity profile

Higher Troposphere
	NWP global
	WMO
	%
	10
	5
	2
	250
	50
	15
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	%
	10
	5
	2
	250
	50
	15
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1

	
	NWP regional
	WMO
	%
	10
	5
	2
	250
	25
	3
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	%
	10
	5
	2
	200
	30
	3
	2
	1
	0.5
	12
	3
	0.5
	3
	0.25
	0.1

	
	Synoptic meteor.
	WMO
	%
	20
	7.9
	5
	200
	43.1
	20
	2
	0.271
	0.1
	12
	4.8
	3
	3
	1.4
	1

	
	Nowcasting
	WMO
	%
	20
	7.9
	5
	200
	17.1
	5
	3
	1.4
	1
	1
	0.397
	0.25
	0.5
	0.147
	0.08

	
	Atmospheric chemistry
	WMO
	%
	20
	7.9
	5
	500
	107.7
	50
	5
	1.7
	1
	72
	21.8
	12
	168
	95.5
	72

	
	Climate
	GCOS
	%
	20
	5
	2
	100
	50
	20
	2
	0.5
	0.1
	6
	4
	3
	1440
	336
	168

	
	
	EUMETSAT
	%
	10
	5
	2
	500
	200
	100
	2
	0.5
	0.2
	6
	4
	3
	12
	6
	3

	
	
	WCRP-1
	%
	5
	2.7
	2
	500
	107.7
	50
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	WCRP-2
	%
	20
	7.9
	5
	100
	63
	50
	2
	0.794
	0.5
	12
	4.8
	3
	1440
	907.1
	720

	
	Biosphere
	IGBP
	%
	20
	12.6
	10
	500
	171
	100
	10
	6.3
	5
	24
	15.1
	12
	24
	15.1
	12


	Parameter 002 LS
	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

	Specific humidity profile

Lower Stratosphere
	Atmospheric chemistry
	WMO
	%
	20
	7.9
	5
	500
	107.7
	50
	5
	1.7
	1
	72
	21.8
	12
	168
	95.5
	72

	
	Climate
	GCOS
	%
	20
	5
	2
	200
	100
	50
	3
	2.5
	2
	6
	4
	3
	1440
	336
	168

	
	
	EUMETSAT
	%
	10
	5
	2
	500
	200
	100
	2
	0.5
	0.2
	6
	4
	3
	12
	6
	3

	
	
	WCRP-1
	%
	5
	2.7
	2
	500
	107.7
	50
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	WCRP-2
	%
	20
	7.9
	5
	250
	85.5
	50
	2
	0.794
	0.5
	12
	4.8
	3
	1440
	907.1
	720

	
	Biosphere
	IGBP
	%
	20
	12.6
	10
	500
	171
	100
	10
	6.3
	5
	24
	15.1
	12
	24
	15.1
	12


	Parameter 002 HS&M
	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

	Specific humidity profile

Higher Stratosphere

& Mesosphere
	Atmospheric chemistry
	WMO
	%
	20
	7.9
	5
	500
	107.7
	50
	5
	1.7
	1
	72
	21.8
	12
	168
	95.5
	72

	
	Climate
	GCOS
	%
	20
	5
	2
	200
	100
	50
	5
	3
	2
	6
	4
	3
	1440
	336
	168

	
	
	EUMETSAT
	%
	10
	5
	2
	500
	200
	100
	3
	1
	0.5
	6
	4
	3
	12
	6
	3

	
	
	WCRP-1
	%
	5
	2.7
	2
	500
	107.7
	50
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	WCRP-2
	%
	20
	7.9
	5
	250
	85.5
	50
	3
	1.4
	1
	12
	4.8
	3
	1440
	907.1
	720


	Parameter 002 T
	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

	Specific humidity
Total column
	NWP global
	WMO
	kg/m2
	5
	2
	1
	250
	50
	15
	-
	-
	-
	12
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	kg/m2
	5
	2
	1
	250
	50
	15
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	NWP regional
	WMO
	kg/m2
	5
	2
	1
	250
	25
	3
	-
	-
	-
	12
	6
	1
	6
	0.5
	0.1

	
	Nowcasting
	WMO
	kg/m2
	5
	1.7
	1
	50
	10.8
	5
	-
	-
	-
	1
	0.397
	0.25
	0.5
	0.147
	0.08

	
	Climate
	GCOS
	kg/m2
	3
	1.4
	1
	200
	100
	50
	-
	-
	-
	6
	4
	3
	1440
	336
	168

	
	
	EUMETSAT
	kg/m2
	2.5
	1.5
	1
	500
	200
	100
	-
	-
	-
	6
	4
	3
	12
	3
	3

	
	Oceanography
	GOOS
	kg/m2
	10
	6.3
	5
	100
	39.7
	25
	-
	-
	-
	168
	45.9
	24
	7
	4
	3


	Comments

· Requirements for Nowcasting often encompass those for Synoptic meteorology and Aeronautical meteorology.  Proposed to define a single set adapted to encompass the three applications.  [Note: this is a general problem discussed in Chapter 1].
· WCRP has two set of requirements, only differing  for few details.  Not sufficient to justify two entries.  Proposed to be merged.


	Synthesizing assumption
Eight entries considered: three for weather, one for chemistry, two for climate, one for biosphere, one for ocean.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  002 LT - Specific humidity profile - Lower Troposphere   -   Synthesized 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
	%
	10
	5
	2
	250
	50
	15
	3
	1
	0.3
	12
	6
	1
	6
	0.5
	0.1
	WMO, EUM

	Regional NWP
	%
	10
	5
	2
	250
	25
	3
	3
	0.5
	0.1
	12
	3
	0.5
	3
	0.5
	0.1
	WMO, EUM

	Synoptic met., Nowcasting, Aeronautical met.
	%
	20
	5
	1
	200
	30
	5
	2
	0.5
	0.1
	12
	2
	0.25
	3
	0.5
	0.1
	WMO, EUM

	Chemistry
	%
	20
	10
	5
	500
	150
	50
	5
	2
	1
	24
	12
	6
	168
	72
	24
	WMO

	Climate monitoring
	%
	15
	4
	2
	25
	15
	10
	1
	0.2
	0.1
	12
	6
	3
	12
	6
	3
	GCOS, EUM

	Climate study
	%
	20
	6
	2
	500
	150
	50
	2
	1
	0.5
	12
	6
	3
	168
	72
	24
	WCRP

	Biosphere
	%
	20
	10
	5
	500
	200
	100
	5
	2
	1
	24
	12
	6
	24
	12
	6
	IGBP


	Parameter  002 HT - Specific humidity profile - Higher Troposphere   -   Synthesized 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
	%
	10
	5
	2
	250
	50
	15
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1
	WMO, EUM

	Regional NWP
	%
	10
	5
	2
	250
	25
	3
	3
	1
	0.5
	12
	3
	0.5
	3
	0.5
	0.1
	WMO, EUM

	Synoptic met., Nowcasting
	%
	20
	10
	5
	200
	30
	5
	3
	0.5
	0.1
	12
	2
	0.25
	3
	0.5
	0.1
	WMO

	Chemistry
	%
	20
	10
	5
	500
	150
	50
	5
	2
	1
	24
	12
	6
	168
	72
	24
	WMO

	Climate monitoring
	%
	15
	4
	2
	500
	100
	20
	2
	0.4
	0.1
	12
	6
	3
	12
	6
	3
	GCOS, EUM

	Climate study
	%
	20
	6
	2
	500
	150
	50
	2
	1
	0.5
	12
	6
	3
	168
	72
	24
	WCRP

	Biosphere
	%
	20
	10
	5
	500
	200
	100
	5
	2
	1
	24
	12
	6
	24
	12
	6
	IGBP


	Parameter  002 LS - Specific humidity profile - Lower Stratosphere   -   Synthesized 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)

	Chemistry
	%
	20
	10
	5
	500
	150
	50
	5
	2
	1
	24
	12
	6
	168
	72
	24
	WMO

	Climate monitoring
	%
	20
	6
	2
	500
	150
	50
	3
	0.8
	0.2
	12
	6
	3
	12
	6
	3
	GCOS, EUM

	Climate study
	%
	20
	6
	2
	500
	150
	50
	2
	1
	0.5
	12
	6
	3
	168
	72
	24
	WCRP

	Biosphere
	%
	20
	10
	5
	500
	200
	100
	5
	2
	1
	24
	12
	6
	24
	12
	6
	IGBP


	Parameter  002 HS&M - Specific humidity profile - Higher Stratosphere & Mesosphere  (Synthesized 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)

	Chemistry
	%
	20
	10
	5
	500
	150
	50
	5
	2
	1
	24
	12
	6
	168
	72
	24
	WMO

	Climate monitoring
	%
	20
	6
	2
	500
	150
	50
	5
	1.5
	0.5
	12
	6
	3
	12
	6
	3
	GCOS, EUM

	Climate study
	%
	20
	6
	2
	500
	150
	50
	3
	1
	0.5
	12
	6
	3
	168
	72
	24
	WCRP


	Parameter  002 T - Specific humidity profile - Total column   -   Synthesized 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
	kg/m2
	5
	2
	1
	250
	50
	15
	-
	-
	-
	12
	6
	1
	6
	0.5
	0.1
	WMO, EUM

	Regional NWP
	kg/m2
	5
	2
	1
	250
	25
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1
	WMO

	Nowcasting
	kg/m2
	5
	2
	1
	50
	15
	5
	-
	-
	-
	12
	2
	0.25
	3
	0.5
	0.1
	WMO

	Climate monitoring
	kg/m2
	4
	2
	1
	500
	100
	20
	-
	-
	-
	12
	6
	3
	12
	6
	3
	GCOS, EUM

	Oceanography
	kg/m2
	10
	4
	2
	100
	50
	25
	-
	-
	-
	12
	6
	3
	12
	6
	3
	GOOS,


	Parameter  002 LT - Specific humidity profile - Lower Troposphere   -  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
	Global NWP
	original
	%
	10
	5
	2
	250
	50
	15
	3
	1
	0.3
	12
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	%
	10
	5
	2
	250
	50
	15
	3
	1
	0.3
	12
	6
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original
	%
	10
	5
	2
	250
	50
	15
	3
	1
	0.3
	12
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	%
	10
	5
	2
	250
	25
	3
	3
	0.5
	0.1
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Synoptic meteorology
	original
	%
	20
	10
	5
	200
	43.1
	20
	2
	0.271
	0.1
	12
	4.8
	3
	3
	1.4
	1

	
	
	proposed
	%
	20
	5
	1
	200
	30
	5
	2
	0.5
	0.1
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Nowcasting
	original
	%
	20
	7.9
	5
	200
	17.1
	5
	1
	0.63
	0.5
	1
	0.397
	0.25
	0.5
	0.147
	0.08

	
	
	proposed
	%
	20
	5
	1
	200
	30
	5
	2
	0.5
	0.1
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Aeronautical met.
	original
	%
	10
	6.3
	5
	100
	63
	50
	0.6
	0.238
	0.15
	3
	1.4
	1
	2
	1.3
	1

	
	
	proposed
	%
	20
	5
	1
	200
	30
	5
	2
	0.5
	0.1
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Atmospheric chemistry
	original
	%
	20
	7.9
	5
	500
	107.7
	50
	5
	1.7
	1
	72
	13.7
	6
	168
	95.5
	72

	
	
	proposed
	%
	20
	10
	5
	500
	150
	50
	5
	2
	1
	24
	12
	6
	168
	72
	24

	GCOS
	Climate monitoring
	original
	%
	15
	4
	2
	25
	15
	10
	1
	0.2
	0.1
	6
	4
	3
	1440
	336
	168

	
	
	proposed
	%
	15
	4
	2
	25
	15
	10
	1
	0.2
	0.1
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original-1
	%
	5
	2.7
	2
	500
	107.7
	50
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	original-2
	%
	20
	7.9
	5
	100
	63
	50
	2
	0.794
	0.5
	12
	4.8
	3
	1440
	907.1
	720

	
	
	proposed
	%
	20
	6
	2
	500
	150
	50
	2
	1
	0.5
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere
	original
	%
	20
	12.6
	10
	500
	171
	100
	10
	6.3
	5
	24
	15.1
	12
	24
	15.1
	12

	
	
	proposed
	%
	20
	10
	5
	500
	200
	100
	5
	2
	1
	24
	12
	6
	24
	12
	6


	Parameter  002 HT - Specific humidity profile - Higher Troposphere   -  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
	Global NWP
	original
	%
	10
	5
	2
	250
	50
	15
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	%
	10
	5
	2
	250
	50
	15
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original
	%
	10
	5
	2
	250
	25
	3
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	%
	10
	5
	2
	250
	25
	3
	3
	1
	0.5
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Synoptic meteorology
	original
	%
	20
	7.9
	5
	200
	43.1
	20
	2
	0.271
	0.1
	12
	4.8
	3
	3
	1.4
	1

	
	
	proposed
	%
	20
	10
	5
	200
	30
	5
	3
	0.5
	0.1
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Nowcasting
	original
	%
	20
	7.9
	5
	200
	17.1
	5
	3
	1.4
	1
	1
	0.397
	0.25
	0.5
	0.147
	0.08

	
	
	proposed
	%
	20
	10
	5
	200
	30
	5
	3
	0.5
	0.1
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Atmospheric chemistry
	original
	%
	20
	7.9
	5
	500
	107.7
	50
	5
	1.7
	1
	72
	21.8
	12
	168
	95.5
	72

	
	
	proposed
	%
	20
	10
	5
	500
	150
	50
	5
	2
	1
	24
	12
	6
	168
	72
	24

	GCOS
	Climate monitoring
	original
	%
	20
	5
	2
	100
	50
	20
	2
	0.5
	0.1
	6
	4
	3
	1440
	336
	168

	
	
	proposed
	%
	15
	4
	2
	500
	100
	20
	2
	0.4
	0.1
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original-1
	%
	5
	2.7
	2
	500
	107.7
	50
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	original-2
	%
	20
	7.9
	5
	100
	63
	50
	2
	0.794
	0.5
	12
	4.8
	3
	1440
	907.1
	720

	
	
	proposed
	%
	20
	6
	2
	500
	150
	50
	2
	1
	0.5
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere
	original
	%
	20
	12.6
	10
	500
	171
	100
	10
	6.3
	5
	24
	15.1
	12
	24
	15.1
	12

	
	
	proposed
	%
	20
	10
	5
	500
	200
	100
	5
	2
	1
	24
	12
	6
	24
	12
	6


	Parameter  002 LS - Specific humidity profile - Lower Stratosphere   -  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
	Atmospheric chemistry
	original
	%
	20
	7.9
	5
	500
	107.7
	50
	5
	1.7
	1
	72
	21.8
	12
	168
	95.5
	72

	
	
	proposed
	%
	20
	10
	5
	500
	150
	50
	5
	2
	1
	24
	12
	6
	168
	72
	24

	GCOS
	Climate monitoring
	original
	%
	20
	5
	2
	200
	100
	50
	3
	2.5
	2
	6
	4
	3
	1440
	336
	168

	
	
	proposed
	%
	20
	6
	2
	500
	150
	50
	3
	0.8
	0.2
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original-1
	%
	5
	2.7
	2
	500
	107.7
	50
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	original-2
	%
	20
	7.9
	5
	250
	85.5
	50
	2
	0.794
	0.5
	12
	4.8
	3
	1440
	907.1
	720

	
	
	proposed
	%
	20
	6
	2
	500
	150
	50
	2
	1
	0.5
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere
	original
	%
	20
	12.6
	10
	500
	171
	100
	10
	6.3
	5
	24
	15.1
	12
	24
	15.1
	12

	
	
	proposed
	%
	20
	10
	5
	500
	200
	100
	5
	2
	1
	24
	12
	6
	24
	12
	6


	Parameter  002 HS&M - Specific humidity profile - Higher Stratosphere & Mesosphere -  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
	Atmospheric chemistry
	original
	%
	20
	7.9
	5
	500
	107.7
	50
	5
	1.7
	1
	72
	21.8
	12
	168
	95.5
	72

	
	
	proposed
	%
	20
	10
	5
	500
	150
	50
	5
	2
	1
	24
	12
	6
	168
	72
	24

	GCOS
	Climate monitoring
	original
	%
	20
	5
	2
	200
	100
	50
	5
	3
	2
	6
	4
	3
	1440
	336
	168

	
	
	proposed
	%
	20
	6
	2
	500
	150
	50
	5
	1.5
	0.5
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original-1
	%
	5
	2.7
	2
	500
	107.7
	50
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	original-2
	%
	20
	7.9
	5
	250
	85.5
	50
	3
	1.4
	1
	12
	4.8
	3
	1440
	907.1
	720

	
	
	proposed
	%
	20
	6
	2
	500
	150
	50
	3
	1
	0.5
	12
	6
	3
	168
	72
	24


	Parameter  002 T - Specific humidity profile - Total column   -  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
	Global NWP
	original
	kg/m2
	5
	2
	1
	250
	50
	15
	-
	-
	-
	12
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	kg/m2
	5
	2
	1
	250
	50
	15
	-
	-
	-
	12
	6
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original
	kg/m2
	5
	2
	1
	250
	25
	3
	-
	-
	-
	12
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	kg/m2
	5
	2
	1
	250
	25
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Nowcasting
	original
	kg/m2
	5
	1.7
	1
	50
	10.8
	5
	-
	-
	-
	1
	0.397
	0.25
	0.5
	0.147
	0.08

	
	
	proposed
	kg/m2
	5
	2
	1
	50
	15
	5
	-
	-
	-
	12
	2
	0.25
	3
	0.5
	0.1

	GCOS
	Climate monitoring
	original
	kg/m2
	3
	1.4
	1
	200
	100
	50
	-
	-
	-
	6
	4
	3
	1440
	336
	168

	
	
	proposed
	kg/m2
	4
	2
	1
	500
	100
	20
	-
	-
	-
	12
	6
	3
	12
	6
	3

	GOOS
	Oceanography
	original
	kg/m2
	10
	6.3
	5
	100
	39.7
	25
	-
	-
	-
	168
	45.9
	24
	7
	4
	3

	
	
	proposed
	kg/m2
	10
	4
	2
	100
	50
	25
	-
	-
	-
	12
	6
	3
	12
	6
	3


	Parameter  003
	Wind profile (horizontal component)

	Vertical profile of the horizontal vector component (2D) of the 3D wind vector - Requested from surface to TOA (layers: LT, HT, LS, HS&M) - 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.


Original requirements

	Parameter 003 LT
	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 profile
(horizontal component)

Lower Troposphere
	NWP global
	WMO
	m/s
	5
	3
	1
	500
	100
	15
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	m/s
	5 
	3 
	1 
	500 
	100 
	15 
	3 
	1 
	0.3 
	12 
	6 
	1 
	6 
	0.5 
	0.1 

	
	NWP regional
	WMO
	m/s
	5
	2
	1
	500
	50
	3
	3
	1
	0.2
	12
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	m/s
	3 
	2 
	1 
	200 
	30 
	3 
	2 
	1 
	0.1 
	12 
	3 
	0.5 
	3 
	0.25 
	0.1 

	
	Synoptic meteor.
	WMO
	m/s
	5
	2.7
	2
	200
	43.1
	20
	2
	0.271
	0.1
	12
	4.8
	3
	3
	1.4
	1

	
	Nowcasting
	WMO
	m/s
	5
	1.7
	1
	200
	17.1
	5
	1
	0.63
	0.5
	6
	0.721
	0.25
	2
	0.5
	0.25

	
	Aeronautical met.
	WMO
	m/s
	5
	2.7
	2
	100
	63
	50
	0.6
	0.238
	0.15
	0.167
	0.105
	0.0833
	3
	1.4
	1

	
	Climate
	GCOS
	m/s
	5
	3
	2
	500
	200
	100
	2
	1
	0.5
	6
	4
	3
	12
	6
	3

	
	
	EUMETSAT
	m/s
	5 
	3 
	2 
	500 
	200 
	100 
	2 
	0.5 
	0.05 
	6 
	4 
	3 
	12 
	6
	3 

	
	
	WCRP-1
	m/s
	5
	3.6
	3
	500
	271.4
	200
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	WCRP-2
	m/s
	5
	2.7
	2
	500
	107.7
	50
	5
	0.766
	0.3
	12
	4.8
	3
	1440
	907.1
	720

	
	Biosphere
	IGBP
	m/s
	5
	2.7
	2
	500
	171
	100
	5
	2.7
	2
	24
	15.1
	12
	24
	15.1
	12


	Parameter 003 HT
	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 profile
(horizontal component)

Higher Troposphere
	NWP global
	WMO
	m/s
	8
	3
	1
	500
	100
	15
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	m/s
	8
	3
	1
	500
	100
	15
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1

	
	NWP regional
	WMO
	m/s
	5
	2
	1
	500
	50
	3
	3
	1
	0.3
	12
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	m/s
	5
	2
	1
	200
	30
	3
	2
	1
	0.5
	12
	3
	0.5
	3
	0.25
	0.1

	
	Synoptic meteor.
	WMO
	m/s
	8
	3.2
	2
	200
	43.1
	20
	2
	0.271
	0.1
	12
	4.8
	3
	3
	1.4
	1

	
	Nowcasting
	WMO
	m/s
	8
	2
	1
	200
	17.1
	5
	1
	0.63
	0.5
	6
	0.721
	0.25
	2
	0.5
	0.25

	
	Aeronautical met.
	WMO
	m/s
	5
	2.7
	2
	100
	63
	50
	0.6
	0.238
	0.15
	0.167
	0.105
	0.0833
	3
	1.4
	1

	
	Climate
	GCOS
	m/s
	5
	3
	2
	500
	200
	100
	1
	0.65
	0.5
	6
	4
	3
	12
	6
	3

	
	
	EUMETSAT
	m/s
	5
	3
	2
	500
	200
	100
	2
	0.5
	0.25
	6
	4
	3
	12
	6
	3

	
	
	WCRP-1
	m/s
	5
	3.6
	3
	500
	271.4
	200
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	WCRP-2
	m/s
	5
	2.7
	2
	500
	107.7
	50
	5
	1.7
	1
	12
	4.8
	3
	1440
	907.1
	720

	
	Biosphere
	IGBP
	m/s
	5
	2.7
	2
	500
	271.4
	200
	10
	6,3
	5
	24
	15.1
	12
	24
	15.1
	12


	Parameter 003 LS
	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 profile
(horizontal component)

Lower Stratosphere
	NWP global
	WMO
	m/s
	5
	3
	1
	500
	100
	15
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	m/s
	5
	3
	1
	500
	100
	15
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1

	
	NWP regional
	WMO
	m/s
	5
	2
	1
	500
	50
	3
	3
	1
	0.3
	12
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	m/s
	5
	3
	1
	200
	30
	3
	2
	1
	0.5
	12
	3
	0.5
	3
	0.25
	0.1

	
	Synoptic meteor.
	WMO
	m/s
	5
	2.7
	2
	200
	43.1
	20
	2
	0.271
	0.1
	12
	4.8
	3
	3
	1.4
	1

	
	Nowcasting
	WMO
	m/s
	5
	1.7
	1
	200
	17.1
	5
	1
	0.63
	0.5
	6
	0.721
	0.25
	2
	0.5
	0.25

	
	Aeronautical met.
	WMO
	m/s
	5
	2.7
	2
	100
	63
	50
	0.6
	0.238
	0.15
	0.167
	0.105
	0.0833
	3
	1.4
	1

	
	Climate
	GCOS
	m/s
	5
	3
	2
	500
	200
	100
	1
	0.65
	0.5
	6
	4
	3
	12
	6
	3

	
	
	EUMETSAT
	m/s
	5
	3
	2
	500
	200
	100
	2
	0.5
	0.25
	6
	4
	3
	12
	6
	3

	
	
	WCRP-1
	m/s
	5
	3.6
	3
	500
	271.4
	200
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	WCRP-2
	m/s
	5
	2.7
	2
	500
	107.7
	50
	5
	1.7
	1
	12
	4.8
	3
	1440
	907.1
	720

	
	Biosphere
	IGBP
	m/s
	5
	2.7
	2
	500
	271.4
	200
	10
	6,3
	5
	24
	15.1
	12
	24
	15.1
	12


	Parameter 003 HS&M
	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 profile
(horizontal component)

Higher Stratosphere

& Mesosphere
	NWP global
	WMO
	m/s
	10
	5
	1
	500
	100
	50
	3
	2
	1
	12
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	m/s
	10
	5
	1
	500
	100
	50
	3
	2
	1
	12
	6
	1
	6
	0.5
	0.1

	
	Climate
	GCOS
	m/s
	7
	3
	2
	500
	200
	100
	3
	1
	0.5
	6
	3.8
	3
	12
	6
	3

	
	
	EUMETSAT
	m/s
	7
	5
	3
	500
	200
	100
	3
	2
	2
	6
	4
	3
	12
	6
	3

	
	
	WCRP-1
	m/s
	5
	3.6
	3
	500
	271.4
	200
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	WCRP-2
	m/s
	5
	2.7
	2
	500
	107.7
	50
	5
	2.7
	2
	12
	4.8
	3
	1440
	907.1
	720


	Comments

· Requirements for Nowcasting often encompass those for Synoptic meteorology and Aeronautical meteorology.  Proposed to define a single set adapted to encompass the three applications.  [Note: this is a general problem discussed in Chapter 1].
· WCRP has two set of requirements, only differing  for few details.  Not sufficient to justify two entries.  Proposed to be merged.


	Synthesizing assumption
Six entries considered: three for weather, two for climate, one for biosphere.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  003 LT - Wind profile (horizontal component) - Lower Troposphere   -   Synthesized 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
	5
	3
	1
	500
	100
	15
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1
	WMO, EUM

	Regional NWP
	m/s
	5
	2
	1
	300
	30
	3
	2
	0.6
	0.2
	12
	3
	0.5
	3
	0.5
	0.1
	WMO, EUM

	Synoptic met., NWC, Aeronautical met.
	m/s
	5
	2
	1
	200
	30
	5
	2
	0.4
	0.1
	12
	2
	0.25
	3
	0.5
	0.1
	WMO

	Climate monitoring
	m/s
	5
	3
	2
	500
	200
	100
	2
	1
	0.5
	12
	6
	3
	12
	6
	3
	GCOS, EUM

	Climate study
	m/s
	5
	3
	2
	500
	150
	50
	3
	1
	0.3
	12
	6
	3
	168
	72
	24
	WCRP

	Biosphere
	m/s
	5
	3
	2
	500
	200
	100
	3
	2
	1
	24
	12
	6
	24
	12
	6
	IGBP


	Parameter  003 HT - Wind profile (horizontal component) - Higher Troposphere   -   Synthesized 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
	8
	3
	1
	500
	100
	15
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1
	WMO, EUM

	Regional NWP
	m/s
	5
	2
	1
	300
	30
	3
	3
	1
	0.3
	12
	3
	0.5
	3
	0.5
	0.1
	WMO, EUM

	Synoptic met., NWC, Aeronautical met.
	m/s
	8
	3
	1
	200
	30
	5
	2
	0.4
	0.1
	12
	2
	0.25
	3
	0.5
	0.1
	WMO

	Climate monitoring
	m/s
	5
	3
	2
	500
	200
	100
	2
	1
	0.5
	12
	6
	3
	12
	6
	3
	GCOS, EUM

	Climate study
	m/s
	5
	3
	2
	500
	150
	50
	3
	1
	0.3
	12
	6
	3
	168
	72
	24
	WCRP

	Biosphere
	m/s
	5
	3
	2
	500
	300
	200
	3
	2
	1
	24
	12
	6
	24
	12
	6
	IGBP


	Parameter  003 LS - Wind profile (horizontal component) - Lower Stratosphere   -   Synthesized 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
	5
	3
	1
	500
	100
	15
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1
	WMO, EUM

	Regional NWP
	m/s
	5
	2
	1
	300
	30
	3
	3
	1
	0.3
	12
	3
	0.5
	3
	0.5
	0.1
	WMO, EUM

	Synoptic met., NWC, Aeronautical met.
	m/s
	5
	3
	1
	200
	30
	5
	2
	0.4
	0.1
	12
	2
	0.25
	3
	0.5
	0.1
	WMO

	Climate monitoring
	m/s
	5
	3
	2
	500
	200
	100
	2
	1
	0.5
	12
	6
	3
	12
	6
	3
	GCOS, EUM

	Climate study
	m/s
	5
	3
	2
	500
	150
	50
	3
	1
	0.5
	12
	6
	3
	168
	72
	24
	WCRP

	Biosphere
	m/s
	5
	3
	2
	500
	300
	200
	3
	2
	1
	24
	12
	6
	24
	12
	6
	IGBP


	Parameter  003 HS&M - Wind profile (horizontal component) - Higher Stratosphere & Mesosphere   -   Synthesized 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
	10
	5
	1
	500
	100
	50
	3
	2
	1
	12
	6
	1
	6
	0.5
	0.1
	WMO, EUM

	Climate monitoring
	m/s
	7
	4
	2
	500
	200
	100
	3
	1
	0.5
	12
	6
	3
	12
	6
	3
	GCOS, EUM

	Climate study
	m/s
	5
	3
	2
	500
	150
	50
	5
	1.5
	0.5
	12
	6
	3
	168
	72
	24
	WCRP


	Parameter  003 LT - Wind profile (horizontal component)  - Lower Troposphere   -  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
	Global NWP
	original
	m/s
	5
	3
	1
	500
	100
	15
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	m/s
	5
	3
	1
	500
	100
	15
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original
	m/s
	5
	2
	1
	500
	50
	3
	3
	1
	0.2
	12
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	m/s
	5
	2
	1
	300
	30
	3
	2
	0.6
	0.2
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Synoptic meteorology
	original
	m/s
	5
	2.7
	2
	200
	43.1
	20
	2
	0.271
	0.1
	12
	4.8
	3
	3
	1.4
	1

	
	
	proposed
	m/s
	5
	2
	1
	200
	30
	5
	2
	0.4
	0.1
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Nowcasting
	original
	m/s
	5
	1.7
	1
	200
	17.1
	5
	1
	0.63
	0.5
	6
	0.721
	0.25
	2
	0.5
	0.25

	
	
	proposed
	m/s
	5
	2
	1
	200
	30
	5
	2
	0.4
	0.1
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Aeronaurical met.
	original
	m/s
	5
	2.7
	2
	100
	63
	50
	0.6
	0.238
	0.15
	0.167
	0.105
	0.0833
	3
	1.4
	1

	
	
	proposed
	m/s
	5
	2
	1
	200
	30
	5
	2
	0.4
	0.1
	12
	2
	0.25
	3
	0.5
	0.1

	GCOS
	Climate monitoring
	original
	m/s
	5
	3
	2
	500
	200
	100
	2
	1
	0.5
	6
	4
	3
	12
	6
	3

	
	
	proposed
	m/s
	5
	3
	2
	500
	200
	100
	2
	1
	0.5
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original-1
	m/s
	5
	3.6
	3
	500
	271.4
	200
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	original-2
	m/s
	5
	2.7
	2
	500
	107.7
	50
	5
	0.766
	0.3
	12
	4.8
	3
	1440
	907.1
	720

	
	
	proposed
	m/s
	5
	3
	2
	500
	150
	50
	3
	1
	0.3
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere
	original
	m/s
	5
	2.7
	2
	500
	171
	100
	5
	2.7
	2
	24
	15.1
	12
	24
	15.1
	12

	
	
	proposed
	m/s
	5
	3
	2
	500
	200
	100
	3
	2
	1
	24
	12
	6
	24
	12
	6


	Parameter  003 HT - Wind profile (horizontal component)  - Higher Troposphere   -  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
	Global NWP
	original
	m/s
	8
	3
	1
	500
	100
	15
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	m/s
	8
	3
	1
	500
	100
	15
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original
	m/s
	5
	2
	1
	500
	50
	3
	3
	1
	0.3
	12
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	m/s
	5
	2
	1
	300
	30
	3
	3
	1
	0.3
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Synoptic meteorology
	original
	m/s
	8
	3.2
	2
	200
	43.1
	20
	2
	0.271
	0.1
	12
	4.8
	3
	3
	1.4
	1

	
	
	proposed
	m/s
	8
	3
	1
	200
	30
	5
	2
	0.4
	0.1
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Nowcasting
	original
	m/s
	8
	2
	1
	200
	17.1
	5
	1
	0.63
	0.5
	6
	0.721
	0.25
	2
	0.5
	0.25

	
	
	proposed
	m/s
	8
	3
	1
	200
	30
	5
	2
	0.4
	0.1
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Aeronaurical met.
	original
	m/s
	5
	2.7
	2
	100
	63
	50
	0.6
	0.238
	0.15
	0.167
	0.105
	0.0833
	3
	1.4
	1

	
	
	proposed
	m/s
	8
	3
	1
	200
	30
	5
	2
	0.4
	0.1
	12
	2
	0.25
	3
	0.5
	0.1

	GCOS
	Climate monitoring
	original
	m/s
	5
	3
	2
	500
	200
	100
	1
	0.65
	0.5
	6
	4
	3
	12
	6
	3

	
	
	proposed
	m/s
	5
	3
	2
	500
	200
	100
	2
	1
	0.5
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original-1
	m/s
	5
	3.6
	3
	500
	271.4
	200
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	original-2
	m/s
	5
	2.7
	2
	500
	107.7
	50
	5
	1.7
	1
	12
	4.8
	3
	1440
	907.1
	720

	
	
	proposed
	m/s
	5
	3
	2
	500
	150
	50
	3
	1
	0.3
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere
	original
	m/s
	5
	2.7
	2
	500
	271.4
	200
	10
	6,3
	5
	24
	15.1
	12
	24
	15.1
	12

	
	
	proposed
	m/s
	5
	3
	2
	500
	300
	200
	3
	2
	1
	24
	12
	6
	24
	12
	6


	Parameter  003 LS - Wind profile (horizontal component)  - Lower Stratosphere   -  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
	Global NWP
	original
	m/s
	5
	3
	1
	500
	100
	15
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	m/s
	5
	3
	1
	500
	100
	15
	3
	1
	0.5
	12
	6
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original
	m/s
	5
	2
	1
	500
	50
	3
	3
	1
	0.3
	12
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	m/s
	5
	2
	1
	300
	30
	3
	3
	1
	0.3
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Synoptic meteorology
	original
	m/s
	5
	2.7
	2
	200
	43.1
	20
	2
	0.271
	0.1
	12
	4.8
	3
	3
	1.4
	1

	
	
	proposed
	m/s
	5
	3
	1
	200
	30
	5
	2
	0.4
	0.1
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Nowcasting
	original
	m/s
	5
	1.7
	1
	200
	17.1
	5
	1
	0.63
	0.5
	6
	0.721
	0.25
	2
	0.5
	0.25

	
	
	proposed
	m/s
	5
	3
	1
	200
	30
	5
	2
	0.4
	0.1
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Aeronaurical met.
	original
	m/s
	5
	2.7
	2
	100
	63
	50
	0.6
	0.238
	0.15
	0.167
	0.105
	0.0833
	3
	1.4
	1

	
	
	proposed
	m/s
	5
	3
	1
	200
	30
	5
	2
	0.4
	0.1
	12
	2
	0.25
	3
	0.5
	0.1

	GCOS
	Climate monitoring
	original
	m/s
	5
	3
	2
	500
	200
	100
	1
	0.65
	0.5
	6
	4
	3
	12
	6
	3

	
	
	proposed
	m/s
	5
	3
	2
	500
	200
	100
	2
	1
	0.5
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original-1
	m/s
	5
	3.6
	3
	500
	271.4
	200
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	original-2
	m/s
	5
	2.7
	2
	500
	107.7
	50
	5
	1.7
	1
	12
	4.8
	3
	1440
	907.1
	720

	
	
	proposed
	m/s
	5
	3
	2
	500
	150
	50
	3
	1
	0.5
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere
	original
	m/s
	5
	2.7
	2
	500
	271.4
	200
	10
	6,3
	5
	24
	15.1
	12
	24
	15.1
	12

	
	
	proposed
	m/s
	5
	3
	2
	500
	300
	200
	3
	2
	1
	24
	12
	6
	24
	12
	6


	Parameter  003 HS&M - Wind profile (horizontal component) - Higher Stratosphere & Mesosphere   -  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
	Global NWP
	original
	m/s
	10
	5
	1
	500
	100
	50
	3
	2
	1
	12
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	m/s
	10
	5
	1
	500
	100
	50
	3
	2
	1
	12
	6
	1
	6
	0.5
	0.1

	GCOS
	Climate monitoring
	original
	m/s
	7
	3
	2
	500
	200
	100
	3
	1
	0.5
	6
	3.8
	3
	12
	6
	3

	
	
	proposed
	m/s
	7
	4
	2
	500
	200
	100
	3
	1
	0.5
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original-1
	m/s
	5
	3.6
	3
	500
	271.4
	200
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	original-2
	m/s
	5
	2.7
	2
	500
	107.7
	50
	5
	2.7
	2
	12
	4.8
	3
	1440
	907.1
	720

	
	
	proposed
	m/s
	5
	3
	2
	500
	150
	50
	5
	1.5
	0.5
	12
	6
	3
	168
	72
	24


	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.


Original requirements

	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 meteor.
	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


	Comments

· Synoptic meteorology and Nowcasting have similar requirements.  Proposed to be merged. 

· Two entries for GCOS and three for WCRP, not sufficiently differentiated.  Proposed to be merged (one for GCOS, one for WCRP).


	Synthesizing assumption
Seven entries: three for weather, two for climate, two for ocean (including IGBP).
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  004 - Wind vector over sea surface (horizontal)   -   Synthesized 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


	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 meteorology
	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


	Parameter  005
	Height of the top of the Planetary Boundary Layer

	Height of the surface separating the PBL from the free atmosphere - Physical unit: [ km ] - Accuracy unit: [ km ].


Original requirements

	Parameter 005
	Application
	Source
	Accuracy (RMS)
	(x (km)
	(z (km)
	(t (h)
	( (h)

	
	
	
	Unit
	thresh
	break
	objec
	thresh
	break
	objec
	thresh
	break
	objec
	thresh
	break
	objec
	thresh
	break
	objec

	Height of the top of the Planetary Boundary Layer 
	NWP regional
	EUMETSAT
	km
	0.3
	0.2
	0.1
	50
	10
	3
	-
	-
	-
	3
	1
	0.5
	3
	0.25
	0.1

	
	Synoptic meteor.
	EUMETSAT
	km
	1
	0.5
	0.25
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	2
	0.5

	
	Nowcasting
	WMO
	km
	0.5
	0.1077
	0.05
	50
	10.8
	5
	-
	-
	-
	1
	0.397
	0.25
	0.5
	0.147
	0.08

	
	
	EUMETSAT
	km
	0.4
	0.2
	0.1
	20
	5
	2
	-
	-
	-
	6
	3
	1
	6
	2
	0.5


	Comments

No requirement from WMO for Regional NWP and Synoptic meteorology.  Proposed to adopt the EUM requirements.


	Synthesizing assumption
Two entries for weather.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  005 - Height of the top of the Planetary Boundary Layer   -   Synthesized 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)

	Regional NWP
	km
	0.3
	0.2
	0.1
	50
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1
	EUM, (WMO)

	Synoptic, Nowcasting
	km
	1
	0.3
	0.1
	50
	10
	2
	-
	-
	-
	12
	2
	0.25
	3
	0.5
	0.1
	WMO, EUM


	Parameter  005 - Height of the top of the Planetary Boundary Layer   -   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 regional
	original
	km
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	km
	0.3
	0.2
	0.1
	50
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Synoptic meteorology
	original
	km
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	km
	1
	0.3
	0.1
	50
	10
	2
	-
	-
	-
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Nowcasting
	original
	km
	0.5
	0.1077
	0.05
	50
	10.8
	5
	-
	-
	-
	1
	0.397
	0.25
	0.5
	0.147
	0.08

	
	
	proposed
	km
	1
	0.3
	0.1
	50
	10
	2
	-
	-
	-
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Aeronautical met.
	original
	km
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	km
	1
	0.3
	0.1
	50
	10
	2
	-
	-
	-
	12
	2
	0.25
	3
	0.5
	0.1


	Parameter  006
	Height of the tropopause

	Height of the surface separating the troposphere from the stratosphere - Physical unit: [ km ] - Accuracy unit: [ km ].


Original requirements

	Parameter 006
	Application
	Source
	Accuracy (RMS)
	(x (km)
	(z (km)
	(t (h)
	( (h)

	
	
	
	Unit
	thresh
	break
	objec
	thresh
	break
	objec
	thresh
	break
	objec
	thresh
	break
	objec
	thresh
	break
	objec

	Height of the tropopause 
	Synoptic meteor.
	EUMETSAT
	km
	1
	0.5
	0.25
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	2
	0.5

	
	Nowcasting
	WMO
	km
	1
	0.215
	0.1
	200
	27.1
	10
	-
	-
	-
	6
	1.145
	0.5
	2
	0.794
	0.5

	
	
	EUMETSAT
	km
	1
	0.5
	0.25
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	2
	0.5


	Comments

No requirement from WMO for Synoptic meteorology.  Proposed to adopt the EUM requirement.


	Synthesizing assumption
One entry for weather.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  006 - Height of the tropopause   -   Synthesized 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)

	Synoptic meteo, NWC
	km
	1
	0.3
	0.1
	200
	30
	5
	-
	-
	-
	12
	2
	0.25
	3
	0.5
	0.1
	WMO, EUM


	Parameter  006 - Height of the tropopause   -   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
	Synoptic meteorology
	original
	km
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	km
	1
	0.3
	0.1
	200
	30
	5
	-
	-
	-
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Nowcasting
	original
	km
	1
	0.215
	0.1
	200
	27.1
	10
	-
	-
	-
	6
	1.145
	0.5
	2
	0.794
	0.5

	
	
	proposed
	km
	1
	0.3
	0.1
	200
	30
	5
	-
	-
	-
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Aeronautical meteorology
	original
	km
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	km
	1
	0.3
	0.1
	200
	30
	5
	-
	-
	-
	12
	2
	0.25
	3
	0.5
	0.1


	Parameter  007
	Temperature of the tropopause

	Atmospheric temperature at the height of the surface separating the troposphere from the stratosphere - Physical unit: [ K ] - Accuracy unit: [ K ].


Original requirements

	Parameter 007
	Application
	Source
	Accuracy (RMS)
	(x (km)
	(z (km)
	(t (h)
	( (h)

	
	
	
	Unit
	thresh
	break
	objec
	thresh
	break
	objec
	thresh
	break
	objec
	thresh
	break
	objec
	thresh
	break
	objec

	Temperature of the tropopause 
	Nowcasting
	WMO
	K
	2
	0.794
	0.5
	200
	27.1
	10
	-
	-
	-
	6
	1.145
	0.5
	2
	0.794
	0.5


	Comments

None.


	Synthesizing assumption
One entry for weather.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  007 - Temperature of the tropopause   -   Synthesized 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)

	Nowcasting
	K
	2
	1
	0.5
	200
	50
	10
	-
	-
	-
	12
	2
	0.25
	3
	0.5
	0.1
	WMO


	Parameter  007 - Temperature of the tropopause   -   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
	Synoptic meteorology
	original
	K
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	K
	2
	1
	0.5
	200
	50
	10
	-
	-
	-
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Nowcasting
	original
	K
	2
	0.794
	0.5
	200
	27.1
	10
	-
	-
	-
	6
	1.145
	0.5
	2
	0.794
	0.5

	
	
	proposed
	K
	2
	1
	0.5
	200
	50
	10
	-
	-
	-
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Aeronautical meteorology
	original
	K
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	K
	2
	1
	0.5
	200
	50
	10
	-
	-
	-
	12
	2
	0.25
	3
	0.5
	0.1


	Parameter  008
	Total Electron Content profile (TEC)

	Number of electrons in between two points.  Observed under more viewing angles so as to generate profiles by tomography - Physical unit: [ electrons/m2 ]; practical unit: TECU = 1016 electrons/m2 - Accuracy unit: [ % ].


Original requirements

	Parameter 008
	Application
	Source
	Accuracy (RMS)
	(x (km)
	(z (km)
	(t (h)
	( (h)

	
	
	
	Unit
	thresh
	break
	objec
	thresh
	break
	objec
	thresh
	break
	objec
	thresh
	break
	objec
	thresh
	break
	objec

	TEC profile

Ionosphere & Plasmasphere
	Space weather, large-scale

(Layer: 90-1000 km)
	EUMETSAT
	%
	5
	1.5
	0.5
	600
	350
	200
	30
	17
	10
	4
	3
	2
	3
	2.5
	2

	
	Space weather, meso-scale

(Layer: 90-800 km)
	EUMETSAT
	%
	5
	0.7
	0.1
	300
	120
	50
	10
	7
	5
	2
	0.5
	0.1
	3
	2.5
	2

	
	Space weather, E-layer

(Layer: 90-150 km)
	EUMETSAT
	%
	5
	1.5
	0.5
	600
	170
	50
	3
	1
	0.3
	4
	0.5
	0.1
	3
	2.5
	2

	
	Space weather, plasmasphere

(Layer: 1000-40000 km)
	EUMETSAT
	%
	20
	6
	2
	5000
	350
	100
	5000
	700
	100
	6
	4
	3
	3
	2.5
	2


	Comments

The subject of Space Weather has been introduced in WMO only recently.  Requirements are not available.  Proposed to adopt those issued by EUMETSAT.  As for the application field, it is proposed to include Space Weather under Aeronautical meteorology.


	Synthesizing assumption
Two entries: one for applications requiring higher resolution and shorter observing cycle, one for lower resolution, less frequently.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  008 - Total Electron Content profile (TEC)   -   Synthesized 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)

	Meso-scale, E-layer
	%
	5
	1.5
	0.5
	500
	150
	50
	10
	3
	1
	12
	2
	0.25
	3
	0.5
	0.1
	EUM, (WMO)

	Large-scale, plasmasphere
	%
	10
	3
	1
	1000
	300
	100
	100
	30
	10
	12
	2
	0.25
	3
	0.5
	0.1
	EUM, (WMO)


	Parameter  008 - Total Electron Content profile (TEC)   -   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
	Large-scale

(Layer: 90-1000 km)
	original
	%
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	%
	10
	3
	1
	1000
	300
	100
	100
	30
	10
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Meso-scale

(Layer: 90-800 km)
	original
	%
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	%
	5
	1.5
	0.5
	500
	150
	50
	10
	3
	1
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	E-layer

(Layer: 90-150 km)
	original
	%
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	%
	5
	1.5
	0.5
	500
	150
	50
	10
	3
	1
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Plasmasphere

(Layer: 1000-40000 km)
	original
	%
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	%
	10
	3
	1
	1000
	300
	100
	100
	30
	10
	12
	2
	0.25
	3
	0.5
	0.1


	Parameter  009
	Electron density profile

	Vertical profile of the electron density in the ionosphere and plasmasphere - Physical unit: [ electrons/m3] - Accuracy unit: [ % ].


Original requirements

	Parameter 009
	Application
	Source
	Accuracy (RMS)
	(x (km)
	(z (km)
	(t (h)
	( (h)

	
	
	
	Unit
	thresh
	break
	objec
	thresh
	break
	objec
	thresh
	break
	objec
	thresh
	break
	objec
	thresh
	break
	objec

	Electron density profile

Ionosphere & Plasmasphere
	Space weather, large-scale

(Layer: 90-1000 km)
	EUMETSAT
	%
	20
	5
	1
	600
	350
	200
	30
	17
	10
	4
	3
	2
	3
	2.5
	2

	
	Space weather, meso-scale

(Layer: 90-800 km)
	EUMETSAT
	%
	10
	2
	0.5
	300
	120
	50
	10
	7
	5
	2
	0.5
	0.1
	3
	2.5
	2

	
	Space weather, E-layer

(Layer: 90-150 km)
	EUMETSAT
	%
	10
	3
	1
	600
	170
	50
	3
	1
	0.3
	4
	0.5
	0.1
	3
	2.5
	2

	
	Space weather, plasmasphere

(Layer: 1000-40000 km)
	EUMETSAT
	%
	30
	12
	5
	5000
	700
	100
	5000
	700
	100
	6
	4
	3
	3
	2.5
	2


	Comments

The subject of Space Weather has been introduced in WMO only recently.  Requirements are not available.  Proposed to adopt those issued by EUMETSAT.  As for the application field, it is proposed to include Space Weather under Aeronautical meteorology.


	Synthesizing assumption
Two entries: one for applications requiring higher resolution and shorter observing cycle, one for lower resolution, less frequently.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  009 - Electron density profile   -   Synthesized 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)

	Meso-scale, E-layer
	%
	10
	3
	1
	500
	150
	50
	10
	3
	1
	12
	2
	0.25
	3
	0.5
	0.1
	EUM, (WMO)

	Large-scale, plasmasphere
	%
	30
	10
	3
	1000
	300
	100
	100
	30
	10
	12
	2
	0.25
	3
	0.5
	0.1
	EUM, (WMO)


	Parameter  009 - Electron density profile   -   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
	Large-scale

(Layer: 90-1000 km)
	original
	%
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	%
	30
	10
	3
	1000
	300
	100
	100
	30
	10
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Meso-scale

(Layer: 90-800 km)
	original
	%
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	%
	10
	3
	1
	500
	150
	50
	10
	3
	1
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	E-layer

(Layer: 90-150 km)
	original
	%
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	%
	10
	3
	1
	500
	150
	50
	10
	3
	1
	12
	2
	0.25
	3
	0.5
	0.1

	WMO
	Plasmasphere

(Layer: 1000-40000 km)
	original
	%
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	%
	30
	10
	3
	1000
	300
	100
	100
	30
	10
	12
	2
	0.25
	3
	0.5
	0.1






























































