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3.
Clouds and precipitation (No.s 11 to 30)
This Chapter collects and processes the requirements for the following parameters, associated to the theme of clouds and precipitation.
	No.
	Parameter’s name
	Source of requirement
	Layer

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

	011
	Cloud and water vapour imagery
	x
	x
	
	
	
	
	
	
	
	
	
	
	

	012
	Cloud mask
	
	x
	
	
	
	
	
	
	
	
	
	
	

	013
	Cloud top temperature
	x
	x
	x
	
	x
	
	x
	
	
	
	
	
	

	014
	Cloud top height
	x
	x
	x
	
	x
	
	x
	
	
	
	
	
	

	015
	Cloud type
	x
	x
	
	
	x
	
	
	
	
	
	
	
	

	016
	Cloud cover profile
	x
	x
	x
	
	x
	
	x
	
	x
	x
	
	
	x

	017
	Cloud base height
	x
	x
	
	
	
	
	x
	
	
	
	
	
	

	018
	Cloud optical thickness
	
	x
	
	
	x
	
	x
	
	
	
	
	
	

	019
	Cloud liquid water profile
	x
	x
	x
	
	
	
	x
	
	x
	x
	
	
	x

	020
	Cloud drop effective radius profile
	x
	x
	
	
	
	
	
	
	x
	x
	
	
	

	021
	Cloud ice profile
	x
	x
	x
	
	
	
	x
	
	x
	x
	
	
	x

	022
	Cloud ice effective radius profile
	
	x
	
	
	
	
	
	
	x
	x
	
	
	

	023
	Freezing level height in clouds
	
	x
	
	
	
	
	
	
	
	
	
	
	

	024
	Melting layer depth in clouds
	
	x
	
	
	
	
	
	
	
	
	
	
	

	025
	Precipitation profile (liquid or solid)
	
	x
	
	
	
	
	
	
	x
	x
	
	
	

	026
	Precipitation rate at surface (liquid or solid)
	x
	x
	x
	
	x
	
	
	x
	
	
	
	
	

	027
	Accumulated precipitation (over 24 h)
	x
	x
	x
	
	
	
	x
	x
	
	
	
	
	

	028
	Lightning detection
	
	x
	
	
	
	
	
	
	
	
	
	
	

	029
	Spare
	
	
	
	
	
	
	
	
	
	
	
	
	

	030
	Spare
	
	
	
	
	
	
	
	
	
	
	
	
	


Actually there are requirements for more parameters relative to cloud and precipitation.  The selection of the set of parameters above was based on consideration of:
· cloud pattern and morphology
· cloud internal  characteristics
· precipitation.

Cloud pattern and morphology
These are the “classical” observations derived from multi-spectral VIS/IR imagery (detection, top temperature and height, type, cover, optical thickness).  Base height is added, though requiring radar.  In effect, there are three new features:
· the role of water vapour pattern, e.g. for clear-air wind observation, is explicitly acknowledged (EUMETSAT introduced the parameter “water vapour imagery”);

· cloud detection, or “mask”, is introduced as a stand-alone parameter (it is now operationally produced by several space agencies);

· the cloud cover is requested at more levels, thus is defined as a profile.

Cloud internal characteristics
These observations have only recently become available from space since based on MW (passive and active).  Many parameters relative to cloud microphysics are currently being requested by the specialists of this theme, but the requirements are too much detailed in respect of the level appropriate to the WMO Database (e.g.: shape and orientation of several types of ice particles).  The following have been selected:
· vertical profiles of the concentration of liquid water and ice;

· their size distribution along the vertical and at cloud top;

· height and depth of the freezing/melting layer.
Precipitation
The “classical” parameters (precipitation rate at surface and accumulated precipitation) have been complemented by the precipitation profile (the observation capable of highest accuracy) and the lightning detection (a precursor for convective precipitation).  These are not yet considered in the current WMO Database, but are considered by EUMETSAT, thus information for building requirements is available.
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

	Cloud ice profile in LS and HS&M
	WCRP
	Requirement not sure (same values as for Troposphere).  Anyway, not feasible as profile (at most, detection could be feasible).

	Precipitation detection.
	EUM
	Parameters implied under no. 026 (Precipitation rate).  The retrieval specifies the threshold of detectability and the type (liquid/solid).

	Precipitation type
	
	


Anticipated main problems in this Chapter 3

Managing this Chapter on clouds and precipitation was relatively easy for “classical” cloud parameters, less easy for cloud internal characteristics and precipitation.  Specific difficulties were:
· evident lack of consolidation of requirements in respect of cloud interior and precipitation;

· surprising lack of interest for certain basic parameters (e.g., no requirement for precipitation profile in the whole WMO Database; no requirement for precipitation from Hydrology and for precipitation rate from Agricultural meteorology).
There is a basic problem with defining the requirement for spatial resolution Δx.  In most large-scale applications the requirement figure is rather comfortable.  However, the quasi-fractal nature of the cloud and precipitation fields requires that the observation is performed at the scale of the phenomena.  Thus the user requirement does not determine the spatial resolution for designing the observing system.  This is a general problem to be faced in a next iteration of the RRR process.  It has not been solved here.
Due to many gaps of requirements in the WMO Database, the EUMETSAT requirements, that are rather complete and detailed, have been very instrumental to suggest proposals for new entries by WMO (yellow-marked in the summary tables A and B, collecting the proposed requirements by applications and parameters, respectively).

	Parameter  011
	Cloud and water vapour imagery

	Level-1 product (not a geophysical parameter).  Multi-channel imagery covering wavelengths in the range 0.4-14 µm including water vapour bands for atmospheric tracing in clear-air at more levels (e.g., for winds)  Accuracy expressed as Modulation Transfer Function (MTF) at the Nyquist spatial wavelength (twice the resolution).  T/B/G for MTF are 0.1, 0.3 and 0.64 (=2/() respectively. Actually [ MTF-1 ] is used, so that smaller figures correspond to better performance, as usual.


Original requirements

	Parameter 011
	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

	Cloud and water vapour imagery

	NWP global
	WMO
	MTF-1
	
	
	
	5
	1
	0.99
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	NWP regional
	WMO
	MTF-1
	
	
	
	5
	1
	0.99
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	Synoptic meteor.
	WMO
	MTF-1
	
	
	
	10
	2.2
	1
	-
	-
	-
	6
	0.721
	0.25
	6
	0.721
	0.25

	
	
	EUM (cloud)
	MTF-1
	10
	3.3
	1.6
	2
	0.5
	0.1
	-
	-
	-
	6
	1
	0.25
	0.5
	0.17
	0.08

	
	
	EUM (w.v.)
	MTF-1
	10
	3.3
	1.6
	4
	1
	0.25
	6
	4
	2
	1
	0.25
	0.1
	0.5
	0.25
	0.1

	
	Nowcasting
	WMO
	MTF-1
	
	
	
	5
	1.7
	1
	-
	-
	-
	0.5
	0.108
	0.05
	1
	0.397
	0.25

	
	Chemistry
	WMO
	MTF-1
	
	
	
	200
	126
	100
	-
	-
	-
	12
	4.8
	3
	168
	95.5
	72


	Comments

Requirements for water vapour imagery only expressed by EUM, but certainly also included in the WMO concept of Cloud imagery.    Proposed to be considered by extending the parameter’s name to Cloud and water vapour imagery.


	Compacting assumption
Three entries: two for weather, one for atmospheric chemistry.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  011 - Cloud and water vapour imagery   -   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, Regional NWP
	MTF-1
	10
	3.3
	1.6
	5
	2
	1
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1
	WMO

	Synoptic meteorology, Nowcasting
	MTF-1
	10
	3.3
	1.6
	4
	1
	0.25
	-
	-
	-
	1
	0.25
	0.1
	0.5
	0.25
	0.1
	WMO, EUM

	Atmospheric chemistry
	MTF-1
	10
	3.3
	1.6
	200
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24
	WMO


	Parameter  011 - Cloud and water vapour imagery   -   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
	MTF-1
	
	
	
	5
	1
	0.99
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	proposed
	MTF-1
	10
	3.3
	1.6
	5
	2
	1
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	NWP regional
	original
	MTF-1
	
	
	
	5
	1
	0.99
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	proposed
	MTF-1
	10
	3.3
	1.6
	5
	2
	1
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Synoptic meteor.
	original
	MTF-1
	
	
	
	10
	2.2
	1
	-
	-
	-
	6
	0.721
	0.25
	6
	0.721
	0.25

	
	
	proposed
	MTF-1
	10
	3.3
	1.6
	4
	1
	0.25
	-
	-
	-
	1
	0.25
	0.1
	0.5
	0.25
	0.1

	WMO
	Nowcasting
	original
	MTF-1
	
	
	
	5
	1.7
	1
	-
	-
	-
	0.5
	0.108
	0.05
	1
	0.397
	0.25

	
	
	proposed
	MTF-1
	10
	3.3
	1.6
	4
	1
	0.25
	-
	-
	-
	1
	0.25
	0.1
	0.5
	0.25
	0.1

	WMO
	Chemistry
	original
	MTF-1
	
	
	
	200
	126
	100
	-
	-
	-
	12
	4.8
	3
	168
	95.5
	72

	
	
	proposed
	MTF-1
	10
	3.3
	1.6
	200
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24


	Parameter  012
	Cloud mask

	Binary product (cloud or cloud-free) derived from Cloud imagery.  Accuracy expressed as Hit Rate [ HR ] and False Alarm Rate [ FAR ].


Original requirements

	Parameter 012
	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

	Cloud mask
	NWP Global
	EUMETSAT
	FAR / HR
	0.20 / 0.85
	0.15 / 0.90
	0.10 / 0.95
	2
	0.5
	0.1
	-
	-
	-
	12
	3
	1
	6
	2
	0.5

	
	MWP Regional
	EUMETSAT
	FAR / HR
	0.15 / 0.90
	0.10 / 0.95
	0.05 / 0.99
	2
	0.5
	0.1
	-
	-
	-
	6
	1
	0.5
	0.5
	0.35
	0.25

	
	Nowcasting
	EUMETSAT
	FAR / HR
	0.15 / 0.90
	0.10 / 0.95
	0.05 / 0.99
	2
	0.5
	0.1
	-
	-
	-
	6
	1
	0.5
	0.5
	0.35
	0.25


	Comments

Parameter not in the WMO/CEOS list, thus requirement figures not quoted.  Proposed to be imported from EUM.


	Compacting 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  012 - Cloud mask   -   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, Regional NWP
	FAR / HR
	0.20 / 0.85
	0.15 / 0.90
	0.10 / 0.95
	5
	2
	1
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1
	EUM, (WMO)

	Nowcasting
	FAR / HR
	0.15 / 0.90
	0.10 / 0.95
	0.05 / 0.99
	4
	1
	0.25
	-
	-
	-
	1
	0.25
	0.1
	0.5
	0.25
	0.1
	EUM, (WMO)


	Parameter  012 - Cloud mask   -   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
	FAR / HR
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	FAR / HR
	0.20/0.85
	0.15/0.90
	0.10/0.95
	5
	2
	1
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	NWP regional
	original
	FAR / HR
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	FAR / HR
	0.20/0.85
	0.15/0.90
	0.10/0.95
	5
	2
	1
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Nowcasting
	original
	FAR / HR
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	FAR / HR
	0.15/ .90
	0.10/0.95
	0.05/0.99
	4
	1
	0.25
	-
	-
	-
	1
	0.25
	0.1
	0.5
	0.25
	0.1


	Parameter  013
	Cloud top temperature

	Temperature of the upper surface of the cloud.  Physical unit: [ K ] - Accuracy unit: [ K ].


Original requirements

	Parameter 013
	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

	Cloud top temperature
	NWP Global
	EUMETSAT
	K
	5
	2
	1
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	2
	0.5

	
	MWP Regional
	EUMETSAT
	K
	5
	2
	1
	20
	5
	2
	-
	-
	-
	6
	1
	0.5
	0.5
	0.35
	0.25

	
	Nowcasting
	WMO
	K
	2
	0.794
	0.5
	10
	2.2
	1
	-
	-
	-
	0.5
	0.37
	0.01
	0.5
	0.058
	0.02

	
	
	EUMETSAT
	K
	5
	2
	1
	20
	5
	2
	-
	-
	-
	6
	1
	0.5
	0.5
	0.35
	0.25

	
	Climate
	GCOS
	K
	0.6
	0.4
	0.3
	500
	200
	100
	-
	-
	-
	6
	4
	3
	12
	6
	3

	
	
	EUMETSAT
	K
	5
	1
	0.3
	250
	50
	5
	-
	-
	-
	12
	6
	3
	720
	72
	6

	
	
	WCRP
	K
	2
	0.794
	0.5
	250
	85.5
	50
	-
	-
	-
	12
	4.8
	3
	1440
	907.1
	720

	
	Biosphere.
	IGBP
	K
	5
	3.6
	3
	500
	171
	100
	-
	-
	-
	12
	4.8
	3
	6
	3.8
	3


	Comments

Parameter not considered for NWP by WMO.  Proposed to be imported from EUM.


	Compacting assumption
Two entries 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  013 - Cloud top temperature   -   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, Regional NWP
	K
	5
	2
	1
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1
	EUM, (WMO)

	Nowcasting
	K
	2
	1
	0.5
	10
	3
	1
	-
	-
	-
	1
	0.25
	0.1
	0.5
	0.25
	0.1
	WMO, EUM

	Climate monitoring
	K
	3
	1
	0.3
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3
	GCOS, EUM

	Climate study
	K
	5
	1
	0.3
	250
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24
	WCRP

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


	Parameter  013 - Cloud top temperature   -   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
	K
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	K
	5
	2
	1
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	NWP regional
	original
	K
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	K
	5
	2
	1
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Nowcasting
	original
	K
	2
	0.794
	0.5
	10
	2.2
	1
	-
	-
	-
	0.5
	0.37
	0.01
	0.5
	0.058
	0.02

	
	
	proposed
	K
	2
	1
	0.5
	10
	3
	1
	-
	-
	-
	1
	0.25
	0.1
	0.5
	0.25
	0.1

	GCOS
	Climate monitoring
	original
	K
	0.6
	0.4
	0.3
	500
	200
	100
	-
	-
	-
	6
	4
	3
	12
	6
	3

	
	
	proposed
	K
	3
	1
	0.3
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original
	K
	2
	0.794
	0.5
	250
	85.5
	50
	-
	-
	-
	12
	4.8
	3
	1440
	907.1
	720

	
	
	proposed
	K
	5
	1
	0.3
	250
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere
	original
	K
	5
	3.6
	3
	500
	171
	100
	-
	-
	-
	12
	4.8
	3
	6
	3.8
	3

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


	Parameter  014
	Cloud top height

	Height of the upper surface of the cloud.  Physical unit: [ km ] - Accuracy unit: [ km ].


Original requirements

	Parameter 014
	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

	Cloud top height
	NWP Global
	WMO
	km
	1
	0.5
	0.2
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	km
	1
	0.5
	0.2
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	2
	0.5

	
	MWP Regional
	WMO
	km
	1
	0.5
	0.2
	50
	15
	3
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	km
	1
	0.5
	0.2
	20
	5
	2
	-
	-
	-
	6
	1
	0.5
	0.5
	0.35
	0.25

	
	Synoptic meteor.
	WMO
	km
	2
	0.794
	0.5
	10
	2.2
	1
	-
	-
	-
	6
	0.721
	0.25
	6
	0.721
	0.25

	
	
	EUMETSAT
	km
	1
	0.5
	0.2
	10
	3
	1
	-
	-
	-
	6
	1
	0.25
	0.5
	0.35
	0.25

	
	Nowcasting
	WMO
	km
	1
	0.215
	0.1
	10
	2.2
	1
	-
	-
	-
	0.5
	0.037
	0.01
	0.5
	0.058
	0.02

	
	Climate
	GCOS
	km
	2
	1
	0.5
	500
	200
	100
	-
	-
	-
	6
	4
	3
	12
	6
	3

	
	
	EUMETSAT
	km
	1
	0.5
	0.2
	250
	50
	5
	-
	-
	-
	12
	6
	3
	720
	72
	6

	
	
	WCRP
	km
	1
	0.7
	0.5
	500
	171
	100
	-
	-
	-
	24
	15.1
	12
	48
	30.2
	24

	
	Biosphere
	IGBP
	km
	3
	0.909
	0.5
	500
	171
	100
	-
	-
	-
	12
	4.8
	3
	6
	3.8
	3


	Comments

Requirements for Global and Regional NWP not sufficiently distinct.  Proposed to be merged.


	Compacting assumption
Five entries: two 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  014 - Cloud top height   -   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, Regional NWP
	km
	1
	0.5
	0.2
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1
	WMO, EUM

	Synoptic meteorology, Nowcasting
	km
	1
	0.5
	0.2
	10
	3
	1
	-
	-
	-
	1
	0.25
	0.1
	0.5
	0.25
	0.1
	WMO, EUM

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

	Climate study
	km
	1
	0.5
	0.2
	250
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24
	WCRP

	Biosphere
	km
	3
	1
	0.5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3
	IGBP


	Parameter  014 - Cloud top height   -   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
	km
	1
	0.5
	0.2
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	proposed
	km
	1
	0.5
	0.2
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	NWP regional
	original
	km
	1
	0.5
	0.2
	50
	15
	3
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	proposed
	km
	1
	0.5
	0.2
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Synioptic meteorology
	original
	km
	2
	0.794
	0.5
	10
	2.2
	1
	-
	-
	-
	6
	0.721
	0.25
	6
	0.721
	0.25

	
	
	proposed
	km
	1
	0.5
	0.2
	10
	3
	1
	-
	-
	-
	1
	0.25
	0.1
	0.5
	0.25
	0.1

	WMO
	Nowcasting
	original
	km
	1
	0.215
	0.1
	10
	2.2
	1
	-
	-
	-
	0.5
	0.037
	0.01
	0.5
	0.058
	0.02

	
	
	proposed
	km
	1
	0.5
	0.2
	10
	3
	1
	-
	-
	-
	1
	0.25
	0.1
	0.5
	0.25
	0.1

	GCOS
	Climate monitoring
	original
	km
	2
	1
	0.5
	500
	200
	100
	-
	-
	-
	6
	4
	3
	12
	6
	3

	
	
	proposed
	km
	2
	1
	0.5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original
	km
	1
	0.7
	0.5
	500
	171
	100
	-
	-
	-
	24
	15.1
	12
	48
	30.2
	24

	
	
	proposed
	km
	1
	0.5
	0.2
	250
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere
	original
	km
	3
	0.909
	0.5
	500
	171
	100
	-
	-
	-
	12
	4.8
	3
	6
	3.8
	3

	
	
	proposed
	km
	3
	1
	0.5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3


	Parameter  015
	Cloud type

	Result of cloud type classification.  Accuracy expressed as number of classes.  Actually [ classes-1 ] is used, so that smaller figure corresponds to better performance, as usual.


Original requirements

	Parameter 015
	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

	Cloud type
	NWP Regional
	EUMETSAT
	classes-1
	0.17
	0.12
	0.1
	20
	5
	2
	-
	-
	-
	3
	1
	0.5
	0.5
	0.35
	0.25

	
	Synoptic meteor
	WMO
	classes-1
	0.2
	0.126
	0.1
	200
	43.1
	20
	-
	-
	-
	6
	0.721
	0.25
	6
	0.721
	0.25

	
	
	EUMETSAT
	classes-1
	0.17
	0.12
	0.1
	20
	5
	2
	-
	-
	-
	3
	1
	0.5
	0.5
	0.35
	0.25

	
	Nowcasting
	WMO
	classes-1
	0.2
	0.14
	0.1
	10
	2.2
	1
	-
	-
	-
	0.5
	0.037
	0.01
	0.5
	0.058
	0.02

	
	
	EUMETSAT
	classes-1
	0.17
	0.12
	0.1
	20
	5
	2
	-
	-
	-
	3
	1
	0.5
	0.5
	0.35
	0.25

	
	Climate
	EUMETSAT
	classes-1
	0.25
	0.17
	0.1
	250
	50
	5
	
	
	
	12
	6
	3
	720
	72
	6

	
	Biosphere
	IGBP
	classes-1
	0.25
	0.158
	0.125
	500
	171
	100
	-
	-
	-
	12
	4.8
	3
	6
	3.8
	3


	Comments

Parameter not considered for NWP by WMO.  Proposed to be imported from EUM.


	Compacting assumption
Four entries: two for weather, one 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  015 - Cloud type   -   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)

	Regional NWP
	classes-1
	0.2
	0.143
	0.1
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1
	EUM, (WMO)

	Synoptic meteorology, Nowcasting
	classes-1
	0.2
	0.143
	0.1
	10
	3
	1
	-
	-
	-
	1
	0.25
	0.1
	0.5
	0.25
	0.1
	WMO, EUM

	Climate study
	classes-1
	0.25
	0.167
	0.1
	250
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24
	EUM, (WCRP)

	Biosphere
	classes-1
	0.25
	0.167
	0.125
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3
	IGBP


	Parameter  015 - Cloud type   -   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
	classes-1
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	classes-1
	0.2
	0.143
	0.1
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Synioptic meteorology
	original
	classes-1
	0.2
	0.126
	0.1
	200
	43.1
	20
	-
	-
	-
	6
	0.721
	0.25
	6
	0.721
	0.25

	
	
	proposed
	classes-1
	0.2
	0.143
	0.1
	10
	3
	1
	-
	-
	-
	1
	0.25
	0.1
	0.5
	0.25
	0.1

	WMO
	Nowcasting
	original
	classes-1
	0.2
	0.14
	0.1
	10
	2.2
	1
	-
	-
	-
	0.5
	0.037
	0.01
	0.5
	0.058
	0.02

	
	
	proposed
	classes-1
	0.2
	0.143
	0.1
	10
	3
	1
	-
	-
	-
	1
	0.25
	0.1
	0.5
	0.25
	0.1

	WCRP
	Climate study
	original
	classes-1
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	classes-1
	0.25
	0.167
	0.1
	250
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere
	original
	classes-1
	0.25
	0.158
	0.125
	500
	171
	100
	-
	-
	-
	12
	4.8
	3
	6
	3.8
	3

	
	
	proposed
	classes-1
	0.25
	0.167
	0.125
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3


	Parameter  016
	Cloud cover profile

	Fraction of sky filled by clouds, in several layers.  Requested in the troposphere (assumed height: 12 km), and as projection of the total column.  Physical unit: [ % ] - Accuracy unit: [ % ].


Original requirements

	Parameter 016 LT + 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

	Cloud cover profile
Troposphere
	NWP Global
	EUMETSAT
	%
	20
	10
	5
	50
	15
	5
	12
	6
	4
	12
	3
	1
	6
	2
	0.2

	
	NWP Regional
	EUMETSAT
	%
	20
	10
	5
	20
	5
	2
	12
	6
	4
	6
	1
	0.5
	0.5
	0.35
	0.25

	
	Climate
	EUMETSAT
	%
	20
	5
	1
	250
	50
	5
	12
	4
	1
	12
	6
	3
	720
	72
	6


	Parameter 016 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

	Cloud cover

Total column
	NWP Global
	WMO
	%
	20
	10
	5
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	%
	20
	10
	5
	50
	15
	5
	
	
	
	12
	3
	1
	6
	2
	0.2

	
	NWP Regional
	WMO
	%
	20
	10
	5
	50
	15
	3
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	%
	20
	10
	5
	20
	5
	2
	
	
	
	6
	1
	0.5
	0.5
	0.35
	0.25

	
	Nowcasting
	WMO
	%
	20
	7.9
	5
	20
	2.7
	1
	-
	-
	-
	1
	0.041
	0.0083
	0.5
	0.05
	0.016

	
	Climate
	GCOS
	%
	20
	15
	10
	500
	100
	99
	-
	-
	-
	6
	4
	3
	12
	6
	3

	
	
	EUMETSAT
	%
	20
	5
	1
	250
	50
	5
	-
	-
	-
	12
	6
	3
	720
	72
	6

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

	
	Biosphere
	IGBP
	%
	20
	12.5
	10
	500
	171
	100
	-
	-
	-
	12
	4.8
	3
	6
	3.8
	3


	Comments

Profile not considered for NWP by WMO.  Proposed to be imported from EUM.


	Compacting assumption
Five entries: two 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  016 LT +  HT - Cloud cover profile - Troposphere   -   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, Regional NWP
	%
	20
	10
	5
	30
	10
	3
	12
	6
	4
	12
	3
	0.5
	3
	0.5
	0.1
	EUM, (WMO)

	Climate study
	%
	20
	10
	5
	250
	100
	50
	12
	4
	1
	12
	6
	3
	168
	72
	24
	EUM, (WCRP)


	Parameter  016 T - Cloud cover profile - Total column   -   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, Regional NWP
	%
	20
	10
	5
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1
	WMO, EUM

	Nowcasting
	%
	20
	10
	5
	10
	3
	1
	-
	-
	-
	1
	0.25
	0.1
	0.5
	0.25
	0.1
	WMO

	Climate monitoring
	%
	20
	10
	5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3
	GCOS, EUM

	Climate study
	%
	20
	10
	5
	250
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24
	WCRP

	Biosphere
	%
	20
	10
	5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3
	IGBP


	Parameter  016 - Cloud cover profile - 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
	%
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	%
	20
	10
	5
	30
	10
	3
	12
	6
	4
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Regional NWP
	original
	%
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	%
	20
	10
	5
	30
	10
	3
	12
	6
	4
	12
	3
	0.5
	3
	0.5
	0.1

	WCRP
	Climate study
	original
	%
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	%
	20
	10
	5
	250
	100
	50
	12
	4
	1
	12
	6
	3
	168
	72
	24


	Parameter  016 - Cloud cover 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
	%
	20
	10
	5
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	proposed
	%
	20
	10
	5
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	NWP regional
	original
	%
	20
	10
	5
	50
	15
	3
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	proposed
	%
	20
	10
	5
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Nowcasting
	original
	%
	20
	7.9
	5
	20
	2.7
	1
	-
	-
	-
	1
	0.041
	0.0083
	0.5
	0.05
	0.016

	
	
	proposed
	%
	20
	10
	5
	10
	3
	1
	-
	-
	-
	1
	0.25
	0.1
	0.5
	0.25
	0.1

	GCOS
	Climate monitoring
	original
	%
	20
	15
	10
	500
	100
	99
	-
	-
	-
	6
	4
	3
	12
	6
	3

	
	
	proposed
	%
	20
	10
	5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original
	%
	20
	7.9
	5
	250
	85.5
	50
	-
	-
	-
	12
	4.8
	3
	1440
	907.1
	720

	
	
	proposed
	%
	20
	10
	5
	250
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere
	original
	%
	20
	12.5
	10
	500
	171
	100
	-
	-
	-
	12
	4.8
	3
	6
	3.8
	3

	
	
	proposed
	%
	20
	10
	5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3


	Parameter  017
	Cloud base height

	Height of the bottom surface of the cloud.  Physical unit: [ km ] - Accuracy unit: [ km ].


Original requirements

	Parameter 017
	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

	Cloud base height
	NWP Global
	WMO
	km
	1
	0.5
	0.2
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	km
	1
	0.5
	0.2
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	2
	0.5

	
	NWP Regional
	WMO
	km
	1
	0.5
	0.2
	50
	15
	3
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	km
	1
	0.5
	0.2
	20
	5
	2
	-
	-
	-
	6
	1
	0.5
	0.5
	0.35
	0.25

	
	Nowcasting
	EUMETSAT
	km
	1
	0.5
	0.2
	20
	5
	2
	-
	-
	-
	6
	1
	0.5
	0.5
	0.35
	0.25

	
	Climate
	EUMETSAT
	km
	1
	0.5
	0.2
	250
	50
	5
	-
	-
	-
	12
	6
	3
	720
	72
	6

	
	
	WCRP
	km
	2
	0.794
	0.5
	250
	85.5
	50
	-
	-
	-
	12
	4.8
	3
	1440
	907.1
	720


	Comments

Requirements for Global and Regional NWP not sufficiently distinct.  Proposed to be merged.


	Compacting assumption
Three entries: two for weather, one for climate.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  017 - Cloud base height   -   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, Regional NWP
	km
	1
	0.5
	0.2
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1
	WMO, EUM

	Nowcasting
	km
	1
	0.5
	0.2
	10
	3
	1
	-
	-
	-
	1
	0.25
	0.1
	0.5
	0.25
	0.1
	EUM, (WMO)

	Climate study
	km
	2
	0.6
	0.2
	250
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24
	EUM, WCRP


	Parameter  017 - Cloud base height  -   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
	km
	1
	0.5
	0.2
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	proposed
	km
	1
	0.5
	0.2
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	NWP regional
	original
	km
	1
	0.5
	0.2
	50
	15
	3
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	proposed
	km
	1
	0.5
	0.2
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Nowcasting
	original
	km
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	km
	1
	0.5
	0.2
	10
	3
	1
	-
	-
	-
	1
	0.25
	0.1
	0.5
	0.25
	0.1

	WCRP
	Climate study
	original
	km
	2
	0.794
	0.5
	250
	85.5
	50
	-
	-
	-
	12
	4.8
	3
	1440
	907.1
	720

	
	
	proposed
	km
	2
	0.6
	0.2
	250
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24


	Parameter  018
	Cloud optical thickness

	Impact of the cloud water column on radiation propagation.  Physical unit: [ dimensionless ] - Accuracy unit: [ % ].


Original requirements

	Parameter 018
	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

	Cloud optical thickness
	NWP Global
	EUMETSAT
	%
	50
	20
	10
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	2
	0.5

	
	NWP Regional
	EUMETSAT
	%
	50
	10
	10
	20
	5
	2
	-
	-
	-
	6
	1
	0.5
	0.5
	0.35
	0.25

	
	Climate
	EUMETSAT
	%
	20
	10
	5
	250
	50
	5
	-
	-
	-
	24
	6
	3
	720
	72
	6

	
	
	WCRP
	%
	30
	18.9
	15
	500
	171
	100
	-
	-
	-
	24
	15.1
	12
	48
	30.2
	24

	
	Biosphere
	IGBP
	%
	5
	1.7
	1
	500
	171
	100
	-
	-
	-
	12
	7.6
	6
	12
	7.6
	6


	Comments

Parameter not considered for NWP by WMO.  Proposed to be imported from EUM.


	Compacting assumption
Three entries: one for weather, one 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  018 - Cloud optical thickness   -   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, Regional NWP
	%
	50
	20
	10
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1
	EUM, (WMO)

	Climate study
	%
	30
	12
	5
	250
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24
	EUM, WCRP

	Biosphere
	%
	5
	2
	1
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3
	IGBP


	Parameter  018 - Cloud optical thickness  -   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
	%
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	%
	50
	20
	10
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	NWP regional
	original
	%
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	%
	50
	20
	10
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WCRP
	Climate study
	original
	%
	30
	18.9
	15
	500
	171
	100
	-
	-
	-
	24
	15.1
	12
	48
	30.2
	24

	
	
	proposed
	%
	30
	12
	5
	250
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere
	original
	%
	5
	1.7
	1
	500
	171
	100
	-
	-
	-
	12
	7.6
	6
	12
	7.6
	6

	
	
	proposed
	%
	5
	2
	1
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3


	Parameter  019
	Cloud liquid water profile

	Vertical profile of atmospheric water in the liquid phase (precipitating or not).  Requested in the troposphere (assumed height: 12 km), and as total column.  Physical unit: profile [ g/kg ], total column [kg/m2] - Accuracy unit: profile [ % ], total column [kg/m2].


Original requirements

	Parameter 019 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

	Cloud liquid water profile
(< 100 (m and > 100 (m)

Lower Troposphere
	NWP Global
	WMO
	%
	100
	50
	20
	50
	15
	5
	2
	1
	0.2
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	%
	100
	50
	20
	50
	15
	5
	2
	1
	0.2
	12
	3
	1
	6
	2
	0.5

	
	NWP Regional
	WMO
	%
	100
	50
	20
	50
	15
	3
	2
	1
	0.1
	12
	3
	0.5
	2
	0.75
	0.25

	
	
	EUMETSAT
	%
	100
	50
	20
	20
	5
	2
	2
	1
	0.2
	6
	3
	0.5
	0.5
	0.35
	0.25

	
	Aeronautical met.
	WMO
	%
	25
	13.6
	10
	100
	63
	50
	0.6
	0.238
	0.15
	3
	1.4
	1
	2
	1.3
	1

	
	Climate
	EUMETSAT
	%
	50
	20
	10
	100
	10
	1
	12
	1
	0.1
	12
	6
	3
	720
	72
	6

	
	
	WCRP
	%
	20
	7.9
	5
	250
	85.5
	50
	5
	1.7
	1
	12
	4.8
	3
	1440
	907.1
	720


	Parameter 019 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

	Cloud liquid water profile
(< 100 (m and > 100 (m)

Higher Troposphere
	NWP Global
	WMO
	%
	100
	50
	20
	50
	15
	5
	2
	1
	0.2
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	%
	100
	50
	20
	50
	15
	5
	2
	1
	0.2
	12
	3
	1
	6
	2
	0.5

	
	NWP Regional
	WMO
	%
	100
	50
	20
	50
	15
	3
	2
	1
	0.2
	12
	3
	0.5
	2
	0.75
	0.25

	
	
	EUMETSAT
	%
	100
	50
	20
	20
	5
	2
	2
	1
	0.2
	6
	3
	0.5
	0.5
	0.35
	0.25

	
	Aeronautical met.
	WMO
	%
	25
	13.6
	10
	100
	63
	50
	0.6
	0.238
	0.15
	3
	1.4
	1
	2
	1.3
	1

	
	Climate
	EUMETSAT
	%
	50
	20
	10
	100
	10
	1
	12
	1
	0.1
	12
	6
	3
	720
	72
	6

	
	
	WCRP
	%
	20
	7.9
	5
	250
	85.5
	50
	10
	2.2
	1
	12
	4.8
	3
	1440
	907.1
	720


	Parameter 019 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

	Cloud liquid water

(< 100 (m)
Total column
	NWP Global
	WMO
	kg/m2
	50
	20
	10
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	kg/m2
	50
	20
	10
	50
	15
	5
	-
	-
	-
	12
	6
	1
	6
	2
	0.5

	
	NWP Regional
	WMO
	kg/m2
	50
	20
	10
	50
	15
	3
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	kg/m2
	50
	20
	10
	20
	5
	2
	-
	-
	-
	6
	3
	0.5
	2
	1
	0.5

	
	Climate
	GCOS
	kg/m2
	50
	20
	10
	500
	200
	100
	-
	-
	-
	6
	4
	3
	12
	6
	3

	
	
	EUMETSAT
	kg/m2
	50
	20
	10
	100
	10
	1
	-
	-
	-
	12
	6
	3
	720
	72
	6

	
	
	WCRP
	kg/m2
	50
	17.1
	10
	250
	85.5
	50
	-
	-
	-
	12
	4.8
	3
	1440
	907.1
	720


	Parameter 019 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

	Cloud liquid water

(> 100 (m)
Total column
	NWP Global
	WMO
	kg/m2
	50
	20
	10
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	kg/m2
	50
	20
	10
	50
	15
	5
	-
	-
	-
	12
	6
	1
	6
	2
	0.5

	
	NWP Regional
	WMO
	kg/m2
	50
	20
	10
	50
	15
	3
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	kg/m2
	50
	20
	10
	20
	5
	2
	-
	-
	-
	6
	3
	0.5
	2
	1
	0.5

	
	Climate
	GCOS
	kg/m2
	20
	10
	5
	500
	200
	100
	-
	-
	-
	6
	4
	3
	12
	6
	3

	
	
	EUMETSAT
	kg/m2
	50
	20
	10
	100
	10
	1
	-
	-
	-
	12
	6
	3
	720
	72
	6

	
	
	WCRP
	kg/m2
	50
	17.1
	10
	250
	85.5
	50
	-
	-
	-
	12
	4.8
	3
	1440
	907.1
	720


	Comments

Requirements are specified for LT and HT, and < 100 (m and > 100 (m, independently.  However, the only differences are:
· LT and HT:
· WMO regional:  (z  goal 0.1  v/s  0.2
· WCRP:              (z  5 / 0.17 / 0.1  v/s  10 / 2.2 / 1.
Not worth to keep two separate layers.   Proposed to replace LT and HT by LT+HT = Troposphere.

· Drop size:

· Total column, GCOS: accuracy 50 / 20 / 10  v/s  20 / 10 / 5.

Not worth to keep two separate geophysical parameters for drops < 100 (m and > 100 (m, especially if parameter  Cloud drop effective radius profile is introduced.  Proposed to merge the two parameters.


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


	Parameter  019 LT +  HT - Cloud liquid water profile - Troposphere   -   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
	%
	100
	50
	20
	50
	15
	5
	2
	1
	0.2
	12
	3
	1
	6
	0.5
	0.1
	WMO, EUM

	Regional NWP
	%
	100
	50
	20
	30
	10
	3
	2
	1
	0.2
	12
	3
	0.5
	3
	0.5
	0.1
	WMO, EUM

	Aeronautical meteorology
	%
	50
	20
	10
	100
	30
	10
	2
	0.5
	0.2
	3
	1
	0.5
	3
	0.5
	0.1
	WMO

	Climate monitoring
	%
	50
	20
	10
	500
	200
	100
	12
	1
	0.1
	12
	6
	3
	12
	6
	3
	EUM, (GCOS)

	Climate study
	%
	20
	10
	5
	250
	100
	50
	12
	3
	1
	12
	6
	3
	168
	72
	24
	WCRP


	Parameter  019 T - Cloud liquid water profile - Total column   -   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
	kg/m2
	50
	20
	10
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1
	WMO, EUM

	Regional NWP
	kg/m2
	50
	20
	10
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1
	WMO, EUM

	Climate monitoring
	kg/m2
	50
	15
	5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3
	GCOS, EUM

	Climate study
	kg/m2
	50
	20
	10
	250
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24
	WCRP


	Parameter  019 - Cloud liquid water profile - 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
	%
	100
	50
	20
	50
	15
	5
	2
	1
	0.2
	12
	3
	1
	6
	0.5
	0.1

	
	
	proposed
	%
	100
	50
	20
	50
	15
	5
	2
	1
	0.2
	12
	3
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original LT
	%
	100
	50
	20
	50
	15
	3
	2
	1
	0.1
	12
	3
	0.5
	2
	0.75
	0.25

	
	
	original HT
	%
	100
	50
	20
	50
	15
	3
	2
	1
	0.2
	12
	3
	0.5
	2
	0.75
	0.25

	
	
	proposed
	%
	100
	50
	20
	30
	10
	3
	2
	1
	0.2
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Aeronautical meteorology
	original
	%
	25
	13.6
	10
	100
	63
	50
	0.6
	0.238
	0.15
	3
	1.4
	1
	2
	1.3
	1

	
	
	proposed
	%
	50
	20
	10
	100
	30
	10
	2
	0.5
	0.2
	3
	1
	0.5
	3
	0.5
	0.1

	GCOS
	Climate monitoring
	original
	%
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	%
	50
	20
	10
	500
	200
	100
	12
	1
	0.1
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original LT
	%
	20
	7.9
	5
	250
	85.5
	50
	5
	1.7
	1
	12
	4.8
	3
	1440
	907.1
	720

	
	
	original HT
	%
	20
	7.9
	5
	250
	85.5
	50
	10
	2.2
	1
	12
	4.8
	3
	1440
	907.1
	720

	
	
	proposed
	%
	20
	10
	5
	250
	100
	50
	12
	3
	1
	12
	6
	3
	168
	72
	24


	Parameter  019 - Cloud liquid water 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
	50
	20
	10
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	proposed
	kg/m2
	50
	20
	10
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	WMO
	NWP regional
	original
	kg/m2
	50
	20
	10
	50
	15
	3
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	proposed
	kg/m2
	50
	20
	10
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	GCOS
	Climate monitoring
	original-1
	kg/m2
	50
	20
	10
	500
	200
	100
	-
	-
	-
	6
	4
	3
	12
	6
	3

	
	
	original-2
	kg/m2
	20
	10
	5
	500
	200
	100
	-
	-
	-
	6
	4
	3
	12
	6
	3

	
	
	proposed
	kg/m2
	50
	15
	5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original
	kg/m2
	50
	17.1
	10
	250
	85.5
	50
	-
	-
	-
	12
	4.8
	3
	1440
	907.1
	720

	
	
	proposed
	kg/m2
	50
	20
	10
	250
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24


	Parameter  020
	Cloud drop effective radius profile

	Vertical profile of the size distribution of liquid water drops, assimilated to spheres of the same volume.  Requested in the troposphere (assumed height: 12 km), and at the cloud top surface.  Physical unit: [ (m ] - Accuracy unit: [ (m ].


Original requirements

	Parameter 020 LT+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

	Cloud drop effective radius profile

Troposphere
	NWP Global
	EUMETSAT
	µm
	5
	2
	1
	50
	15
	5
	12
	6
	4
	12
	3
	1
	2
	1
	0.5

	
	NWP Regional
	EUMETSAT
	µm
	5
	2
	1
	20
	5
	2
	12
	6
	4
	6
	3
	0.5
	2
	1
	0.5

	
	Climate
	EUMETSAT
	µm
	20
	10
	5
	100
	10
	1
	12
	0.3
	0.1
	12
	6
	3
	720
	72
	6


	Parameter 020 CT
	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

	Cloud drop

effective

radius profile

At cloud top
	NWP Global
	WMO
	µm
	5
	2
	1
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	µm
	5
	2
	1
	50
	15
	5
	-
	-
	-
	12
	3
	1
	2
	1
	0.5

	
	NWP Regional
	WMO
	µm
	5
	2
	1
	50
	15
	3
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	µm
	5
	2
	1
	20
	5
	2
	-
	-
	-
	6
	3
	0.5
	2
	1
	0.5

	
	Aeronautical meteorology
	WMO
	µm
	30
	18.9
	15
	100
	63
	50
	-
	-
	-
	3
	1.4
	1
	2
	1.3
	1

	
	Climate
	EUMETSAT
	µm
	20
	10
	5
	100
	10
	1
	-
	-
	-
	12
	6
	3
	720
	72
	6


	Comments

WMO requirement limited to cloud top.  Requirements on profile proposed to be imported from EUM.


	Compacting assumption
Three entries for weather, one for climate.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  020 LT +  HT - Cloud drop effective radius profile - Troposphere   -   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
	µm
	5
	2
	1
	50
	15
	5
	12
	6
	4
	12
	3
	1
	6
	0.5
	0.1
	EUM, (WMO)

	Regional NWP
	µm
	5
	2
	1
	30
	10
	3
	12
	6
	4
	12
	3
	0.5
	3
	0.5
	0.1
	EUM, (WMO)

	Climate monitoring
	µm
	20
	10
	5
	500
	200
	100
	12
	1
	0.1
	12
	6
	3
	12
	6
	3
	EUM, (GCOS)


	Parameter  020 CT - Cloud drop effective radius profile - At cloud top   -   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
	µm
	5
	2
	1
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1
	WMO, EUM

	Regional NWP
	µm
	5
	2
	1
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1
	WMO, EUM

	Aeronautical meteorology
	µm
	50
	20
	10
	100
	30
	10
	-
	-
	-
	3
	1
	0.5
	3
	0.5
	0.1
	WMO

	Climate monitoring
	µm
	20
	10
	5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3
	EUM,(GCOS)


	Parameter  020 - Cloud drop effective radius profile - 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
	µm
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	µm
	5
	2
	1
	50
	15
	5
	12
	6
	4
	12
	3
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original
	µm
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	µm
	5
	2
	1
	30
	10
	3
	12
	6
	4
	12
	3
	0.5
	3
	0.5
	0.1

	GCOS
	Climate monitoring
	original
	µm
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	µm
	20
	10
	5
	500
	200
	100
	12
	1
	0.1
	12
	6
	3
	12
	6
	3


	Parameter  020 - Cloud drop effective radius profile - At cloud top   -   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
	µm
	5
	2
	1
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	proposed
	µm
	5
	2
	1
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	WMO
	NWP regional
	original
	µm
	5
	2
	1
	50
	15
	3
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	proposed
	µm
	5
	2
	1
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Aeronautical meteorology
	original
	µm
	30
	18.9
	15
	100
	63
	50
	-
	-
	-
	3
	1.4
	1
	2
	1.3
	1

	
	
	proposed
	µm
	50
	20
	10
	100
	30
	10
	-
	-
	-
	3
	1
	0.5
	3
	0.5
	0.1

	GCOS
	Climate monitoring
	original
	µm
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	µm
	20
	10
	5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3


	Parameter  021
	Cloud ice profile

	Vertical profile of atmospheric water in the solid phase (precipitating or not).  Requested in the troposphere (assumed height: 12 km), and as total column.  Physical unit: profile [ g/kg ], total column [g/m2] - Accuracy unit: profile [ % ], total column [g/m2].


Original requirements

	Parameter 021 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

	Cloud ice profile
Lower troposphere
	NWP Global
	WMO
	%
	100
	50
	20
	50
	15
	5
	2
	1
	0.2
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	%
	100
	50
	20
	50
	15
	5
	3
	1
	0.2
	12
	3
	1
	6
	2
	0.5

	
	NWP Regional
	WMO
	%
	100
	50
	20
	50
	15
	3
	2
	1
	0.2
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	%
	100
	50
	20
	20
	5
	2
	3
	1
	0.2
	6
	3
	0.5
	0.5
	0.35
	0.25

	
	Aeronautical met.
	WMO
	%
	25
	13.6
	10
	100
	63
	50
	0.6
	0.238
	0.15
	3
	1.4
	1
	2
	1.3
	1

	
	Climate
	EUMETSAT
	%
	50
	20
	10
	100
	10
	1
	12
	1
	0.1
	12
	6
	3
	720
	72
	6

	
	
	WCRP
	%
	20
	7.9
	5
	250
	85.5
	50
	2
	1.5
	1
	12
	4.8
	3
	1440
	907.1
	720


	Parameter 021 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

	Cloud ice profile
Higher troposphere
	NWP Global
	WMO
	%
	100
	50
	20
	50
	15
	5
	2
	1
	0.2
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	%
	100
	50
	20
	50
	15
	5
	3
	1
	0.2
	12
	3
	1
	6
	2
	0.5

	
	NWP Regional
	WMO
	%
	100
	50
	20
	50
	15
	3
	2
	1
	0.1
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	%
	100
	50
	20
	20
	5
	2
	3
	1
	0.2
	6
	3
	0.5
	0.5
	0.35
	0.25

	
	Aeronautical met.
	WMO
	%
	25
	13.6
	10
	100
	63
	50
	0.6
	0.238
	0.15
	3
	1.4
	1
	2
	1.3
	1

	
	Climate
	EUMETSAT
	%
	50
	20
	10
	100
	10
	1
	12
	1
	0.1
	12
	6
	3
	720
	72
	6

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


	Parameter 021 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

	Cloud ice
Total column
	NWP Global
	WMO
	g/m2
	20
	10
	5
	50
	15
	5
	-
	-
	
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	g/m2
	50
	20
	10
	50
	15
	5
	-
	-
	-
	12
	6
	1
	6
	2
	0.5

	
	NWP Regional
	WMO
	g/m2
	20
	10
	5
	50
	15
	3
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	g/m2
	50
	20
	10
	20
	5
	2
	-
	-
	-
	6
	3
	0.5
	2
	1
	0.5

	
	Climate
	GCOS
	g/m2
	20
	15
	10
	500
	200
	100
	-
	-
	-
	6
	4
	3
	12
	6
	3

	
	
	EUMETSAT
	g/m2
	50
	20
	10
	100
	10
	1
	-
	-
	-
	12
	6
	3
	720
	72
	6

	
	
	WCRP
	g/m2
	20
	12.6
	10
	250
	85.5
	50
	-
	-
	-
	12
	4.8
	3
	1440
	907.1
	720


	Comments

Requirements are specified for LT and HT, independently.  However, the only differences are:

· Regional NWP (WMO):  (z  2 / 1 / 0.2  v/s  2 / 1 / 0.1

· climate (WCRP):             (z  5 / 2 / 1  v/s  2 / 1.5 / 1.
Not worth to keep two separate layers.   Proposed to replace LT and HT by LT+HT = Troposphere.


	Compacting assumption
Three entries for weather, two for climate.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  021 LT +  HT - Cloud ice profile - Troposphere   -   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
	%
	100
	50
	20
	50
	15
	5
	2
	1
	0.2
	12
	3
	1
	6
	0.5
	0.1
	WMO, EUM

	Regional NWP
	%
	100
	50
	20
	30
	10
	3
	2
	1
	0.2
	12
	3
	0.5
	3
	0.5
	0.1
	WMO, EUM

	Aeronautical meteorology
	%
	50
	20
	10
	100
	30
	10
	2
	0.5
	0.2
	3
	1
	0.5
	3
	0.5
	0.1
	WMO

	Climate monitoring
	%
	50
	20
	10
	500
	200
	100
	12
	1
	0.1
	12
	6
	3
	12
	6
	3
	EUM, (GCOS)

	Climate study
	%
	20
	10
	5
	250
	100
	50
	12
	3
	1
	12
	6
	3
	168
	72
	24
	WCRP


	Parameter  021 T - Cloud ice profile - Total column   -   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
	g/m2
	50
	20
	10
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1
	WMO, EUM

	Regional NWP
	g/m2
	50
	20
	10
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1
	WMO, EUM

	Climate monitoring
	g/m2
	50
	15
	5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3
	GCOS, EUM

	Climate study
	g/m2
	50
	20
	10
	250
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24
	WCRP


	Parameter  021 - Cloud ice profile - 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
	%
	100
	50
	20
	50
	15
	5
	2
	1
	0.2
	12
	3
	1
	6
	0.5
	0.1

	
	
	proposed
	%
	100
	50
	20
	50
	15
	5
	2
	1
	0.2
	12
	3
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original LT
	%
	100
	50
	20
	50
	15
	3
	2
	1
	0.2
	12
	3
	1
	6
	0.5
	0.1

	
	
	original HT
	%
	100
	50
	20
	50
	15
	3
	2
	1
	0.1
	12
	3
	1
	6
	0.5
	0.1

	
	
	proposed
	%
	100
	50
	20
	30
	10
	3
	2
	1
	0.2
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Aeronautical meteorology
	original
	%
	25
	13.6
	10
	100
	63
	50
	0.6
	0.238
	0.15
	3
	1.4
	1
	2
	1.3
	1

	
	
	proposed
	%
	50
	20
	10
	100
	30
	10
	2
	0.5
	0.2
	3
	1
	0.5
	3
	0.5
	0.1

	GCOS
	Climate monitoring
	original
	%
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	%
	50
	20
	10
	500
	200
	100
	12
	1
	0.1
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original LT
	%
	20
	7.9
	5
	250
	85.5
	50
	2
	1.5
	1
	12
	4.8
	3
	1440
	907.1
	720

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

	
	
	proposed
	%
	20
	10
	5
	250
	100
	50
	12
	3
	1
	12
	6
	3
	168
	72
	24


	Parameter  021 - Cloud ice 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
	g/m2
	20
	10
	5
	50
	15
	5
	-
	-
	
	12
	3
	1
	6
	0.5
	0.1

	
	
	proposed
	g/m2
	50
	20
	10
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original
	g/m2
	20
	10
	5
	50
	15
	3
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	proposed
	g/m2
	50
	20
	10
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	GCOS
	Climate monitoring
	original
	g/m2
	20
	15
	10
	500
	200
	100
	-
	-
	-
	6
	4
	3
	12
	6
	3

	
	
	proposed
	g/m2
	50
	15
	5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original LT
	g/m2
	20
	12.6
	10
	250
	85.5
	50
	-
	-
	-
	12
	4.8
	3
	1440
	907.1
	720

	
	
	original HT
	g/m2
	20
	12.6
	10
	250
	85.5
	50
	-
	-
	-
	12
	4.8
	3
	1440
	907.1
	720

	
	
	proposed
	g/m2
	50
	20
	10
	250
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24


	Parameter  022
	Cloud ice effective radius profile

	Vertical profile of the size distribution of ice particles, assimilated to spheres of the same volume.  Requested in the troposphere (assumed height: 12 km), and at the cloud top surface.  Physical unit: [ (m ] - Accuracy unit: [ (m ].


Original requirements

	Parameter 022 LT+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

	Cloud ice effective radius profile

Troposphere
	NWP Global
	EUMETSAT
	µm
	25
	10
	5
	50
	15
	5
	12
	6
	4
	12
	3
	1
	2
	1
	0.5

	
	NWP Regional
	EUMETSAT
	µm
	25
	10
	5
	20
	5
	2
	12
	6
	4
	6
	3
	0.5
	2
	1
	0.5

	
	Climate
	EUMETSAT
	µm
	10
	10
	5
	100
	10
	1
	12
	0.3
	0.1
	12
	6
	3
	720
	72
	6


	Parameter 022 CT
	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

	Cloud ice effective radius

(at cloud top)
	NWP Global
	EUMETSAT
	µm
	25
	10
	5
	50
	15
	5
	-
	-
	-
	12
	3
	1
	2
	1
	0.5

	
	NWP Regional
	EUMETSAT
	µm
	25
	10
	5
	20
	5
	2
	-
	-
	-
	6
	3
	0.5
	2
	1
	0.5

	
	Climate
	EUMETSAT
	µm
	10
	10
	5
	100
	10
	1
	-
	-
	-
	12
	6
	3
	720
	72
	6


	Comments

Parameter not in the WMO/CEOS list, thus requirement figures not quoted.  Proposed to be imported from EUM.


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


	Parameter  022 LT +  HT - Cloud ice effective radius profile - Troposphere   -   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
	µm
	25
	10
	5
	50
	15
	5
	12
	6
	4
	12
	3
	1
	6
	0.5
	0.1
	EUM, (WMO)

	Regional NWP
	µm
	25
	10
	5
	30
	10
	3
	12
	6
	4
	12
	3
	0.5
	3
	0.5
	0.1
	EUM, (WMO)

	Climate monitoring
	µm
	25
	10
	5
	500
	200
	100
	12
	1
	0.1
	12
	6
	3
	12
	6
	3
	EUM, (GCOS)


	Parameter  022 CT - Cloud ice effective radius profile - At cloud top   -   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
	µm
	25
	10
	5
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1
	EUM, (WMO)

	Regional NWP
	µm
	25
	10
	5
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1
	EUM, (WMO)

	Climate monitoring
	µm
	25
	10
	5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3
	EUM, (GCOS)


	Parameter  022 - Cloud ice effective radius profile - 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
	µm
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	µm
	25
	10
	5
	50
	15
	5
	12
	6
	4
	12
	3
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original
	µm
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	µm
	25
	10
	5
	30
	10
	3
	12
	6
	4
	12
	3
	0.5
	3
	0.5
	0.1

	GCOS
	Climate monitoring
	original
	µm
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	µm
	25
	10
	5
	500
	200
	100
	12
	1
	0.1
	12
	6
	3
	12
	6
	3


	Parameter  022 - Cloud ice effective radius profile - At cloud top   -   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
	µm
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	µm
	25
	10
	5
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original
	µm
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	µm
	25
	10
	5
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	GCOS
	Climate monitoring
	original
	µm
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	µm
	25
	10
	5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3


	Parameter  023
	Freezing level height in clouds

	Height of the surface in cloud where liquid-solid states transform into each other.  Physical unit: [ km ] - Accuracy unit: [ km ].


Original requirements

	Parameter 023
	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

	Freezing level height

in clouds
	NWP Global
	EUMETSAT
	km
	1
	0.5
	0.25
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	2
	0.5

	
	NWP Regional
	EUMETSAT
	km
	0.5
	0.25
	0.1
	20
	5
	2
	-
	-
	-
	6
	1
	0.5
	0.5
	0.35
	0.25

	
	Nowcasting
	EUMETSAT
	km
	0.5
	0.25
	0.1
	20
	5
	2
	-
	-
	-
	6
	1
	0.5
	0.5
	0.35
	0.25


	Comments

Parameter not in the WMO/CEOS list, thus requirement figures not quoted.  Proposed to be imported from EUM.


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


	Parameter  023 - Freezing level height in clouds   -   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
	km
	1
	0.5
	0.25
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1
	EUM, (WMO)

	Regional NWP
	km
	0.5
	0.25
	0.1
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1
	EUM, (WMO)

	Nowcasting
	km
	0.5
	0.25
	0.1
	10
	3
	1
	-
	-
	-
	6
	1
	0.25
	0.5
	0.25
	0.1
	EUM, (WMO)


	Parameter  023 - Freezing level height in clouds   -   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
	km
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	km
	1
	0.5
	0.25
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original
	km
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	km
	0.5
	0.25
	0.1
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Nowcasting
	original
	km
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	km
	0.5
	0.25
	0.1
	10
	3
	1
	-
	-
	-
	6
	1
	0.25
	0.5
	0.25
	0.1


	Parameter  024
	Melting layer depth in clouds

	Depth of the layer in cloud where liquid-solid states transform into each other.  Physical unit: [ km ] - Accuracy unit: [ km ].


Original requirements

	Parameter 024
	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

	Melting layer depth

in clouds
	NWP Global
	EUMETSAT
	km
	0.5
	0.25
	0.1
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	2
	0.5

	
	NWP Regional
	EUMETSAT
	km
	0.5
	0.25
	0.1
	20
	5
	2
	-
	-
	-
	6
	1
	0.5
	0.5
	0.35
	0.25

	
	Nowcasting
	EUMETSAT
	km
	0.5
	0.25
	0.1
	20
	5
	2
	-
	-
	-
	6
	1
	0.5
	0.5
	0.35
	0.25


	Comments

Parameter not in the WMO/CEOS list, thus requirement figures not quoted.  Proposed to be imported from EUM.


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


	Parameter  024 - Melting layer depth in clouds   -   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
	km
	0.5
	0.25
	0.1
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1
	EUM, (WMO)

	Regional NWP
	km
	0.5
	0.25
	0.1
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1
	EUM, (WMO)

	Nowcasting
	km
	0.5
	0.25
	0.1
	10
	3
	1
	-
	-
	-
	6
	1
	0.25
	0.5
	0.25
	0.1
	EUM, (WMO)


	Parameter  024 - Melting layer depth in clouds   -   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
	km
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	km
	0.5
	0.25
	0.1
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original
	km
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	km
	0.5
	0.25
	0.1
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Nowcasting
	original
	km
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	km
	0.5
	0.25
	0.1
	10
	3
	1
	-
	-
	-
	6
	1
	0.25
	0.5
	0.25
	0.1


	Parameter  025
	Precipitation profile (liquid or solid)

	Vertical profile of the precipitation rate.  Physical unit: [ g(s-1(m-2 ] (vertical flux of precipitation water mass) - Accuracy unit: [ % ].


Original requirements

	Parameter 025 LT+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

	Precipitation profile

(liquid or solid)

Troposphere
	NWP Global
	EUMETSAT
	%
	100
	50
	20
	50
	15
	5
	3
	2
	0.2
	12
	3
	1
	6
	2
	0.5

	
	NWP Regional
	EUMETSAT
	%
	100
	50
	20
	20
	5
	2
	2
	1
	0.1
	6
	1
	0.5
	0.5
	0.1
	0.02


	Comments

Parameter in the WMO/CEOS list, but requirement figures not quoted.  Proposed to be imported from EUM.


	Compacting 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  025 - Precipitation profile (liquid or solid)   -   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
	%
	100
	50
	20
	50
	15
	5
	3
	1
	0.2
	12
	3
	1
	6
	0.5
	0.1
	EUM, (WMO)

	Regional NWP
	%
	100
	50
	20
	30
	10
	3
	2
	0.5
	0.1
	12
	3
	0.5
	3
	0.5
	0.1
	EUM, (WMO)


	Parameter  025 - Precipitation profile (liquid or solid)   -   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
	%
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	%
	100
	50
	20
	50
	15
	5
	3
	1
	0.2
	12
	3
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original
	%
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	%
	100
	50
	20
	30
	10
	3
	2
	0.5
	0.1
	12
	3
	0.5
	3
	0.5
	0.1


	Parameter  026
	Precipitation rate at surface (liquid or solid)

	Rate of precipitation reaching the ground.  Physical unit: [ mm/h ] (if solid, mm of liquid water after melting) - Accuracy unit: [ mm/h ].


Original requirements

	Parameter 026
	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

	Precipitation rate

at surface
(liquid)
	NWP Global
	WMO
	mm/h
	1
	0.5
	0.1
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	mm/h
	1
	0.5
	0.1
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	2
	0.5

	
	NWP Regional
	WMO
	mm/h
	1
	0.5
	0.1
	50
	15
	3
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	mm/h
	1
	0.5
	0.1
	20
	5
	2
	-
	-
	-
	6
	1
	0.5
	0.5
	0.35
	0.25

	
	Synoptic meteor.
	WMO
	mm/h
	1
	0.215
	0.1
	100
	34.2
	20
	-
	-
	-
	6
	1.8
	1
	6
	0.721
	0.25

	
	Nowcasting
	WMO
	mm/h
	1
	0.215
	0.1
	50
	10.8
	5
	-
	-
	-
	1
	0.186
	0.08
	0.5
	0.147
	0.08

	
	
	EUMETSAT
	mm/h
	1
	0.5
	0.1
	20
	5
	2
	-
	-
	-
	6
	1
	0.5
	0.5
	0.35
	0.25

	
	Hydrology
	EUMETSAT
	mm/h
	1
	0.5
	0.1
	30
	10
	1
	-
	-
	-
	3
	0.25
	0.08
	0.25
	0.17
	0.08

	
	Climate
	GCOS
	mm/h
	2
	0.3
	0.1
	500
	200
	100
	-
	-
	-
	6
	4
	3
	12
	6
	3

	
	
	EUMETSAT
	mm/h
	0.1
	0.05
	0.01
	250
	50
	5
	-
	-
	-
	12
	6
	3
	720
	72
	6

	
	Biosphere
	IGBP
	mm/h
	3
	0.909
	0.5
	500
	171
	100
	-
	-
	-
	720
	272.9
	168
	720
	272.9
	168

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Precipitation rate

at surface
(solid)
	NWP Global
	WMO
	mm/h
	1
	0.5
	0.1
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	mm/h
	1
	0.5
	0.1
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	2
	0.5

	
	NWP Regional
	WMO
	mm/h
	1
	0.5
	0.1
	50
	15
	3
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	mm/h
	1
	0.5
	0.1
	20
	5
	2
	-
	-
	-
	6
	1
	0.5
	0.5
	0.35
	0.25

	
	Synoptic meteor.
	WMO
	mm/h
	1
	0.215
	0.1
	100
	34.2
	20
	-
	-
	-
	6
	3.8
	3
	6
	0.721
	0.25

	
	Nowcasting
	WMO
	mm/h
	1
	0.215
	0.1
	50
	10.8
	5
	-
	-
	-
	1
	0.397
	0.25
	2
	0.79
	0.5

	
	
	EUMETSAT
	mm/h
	1
	0.5
	0.1
	20
	5
	2
	-
	-
	-
	6
	1
	0.5
	0.5
	0.35
	0.25

	
	Hydrology
	EUMETSAT
	mm/h
	1
	0.5
	0.1
	30
	10
	1
	-
	-
	-
	3
	0.25
	0.08
	0.25
	0.17
	0.08

	
	Climate
	GCOS
	mm/h
	2
	0.3
	0.1
	500
	200
	100
	-
	-
	-
	6
	4
	3
	12
	6
	3

	
	
	EUMETSAT
	mm/h
	0.1
	0.05
	0.01
	250
	50
	5
	-
	-
	-
	12
	6
	3
	720
	72
	6

	
	Biosphere
	IGBP
	mm/h
	3
	0.909
	0.5
	500
	171
	100
	-
	-
	-
	720
	272.9
	168
	720
	272.9
	168


	Comments

Requirements are specified for liquid and solid, independently.  However, the only differences are:

· synoptic meteorology:  (t  6 / 1.8 / 1  v/s  6 / 3.8 / 3

· nowcasting:                  (t  1 / 0.186 / 0.08  v/s  1 / 0.397 / 0.25  -  (   0.5 / 0.147 / 0.08  v/s  2 / 0.79 / 0.5.

Not worth to keep two separate geophysical parameters.  In the retrieval from satellite data, there is a single product with flag for phase.  Proposed to merge the two parameters.


	Compacting assumption
Six entries considered: three for weather, one for hydrology, one 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  026 - Precipitation rate at surface (liquid or solid)   -   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
	mm/h
	1
	0.5
	0.1
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1
	WMO, EUM

	Regional NWP
	mm/h
	1
	0.5
	0.1
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1
	WMO, EUM

	Synoptic, NWC
	mm/h
	1
	0.5
	0.1
	10
	3
	1
	-
	-
	-
	6
	1
	0.25
	0.5
	0.25
	0.1
	WMO, EUM (NWC)

	Hydrology
	mm/h
	1
	0.5
	0.1
	30
	10
	1
	-
	-
	-
	3
	0.5
	0.1
	0.25
	0.1
	0.05
	EUM, (WMO)

	Climate monitoring
	mm/h
	2
	0.3
	0.1
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3
	GCOS, EUM

	Biosphere
	mm/h
	3
	1
	0.5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3
	WCRP


	Parameter  026 - Precipitation rate at surface (liquid or solid)   -   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
	mm/h
	1
	0.5
	0.1
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	proposed
	mm/h
	1
	0.5
	0.1
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	WMO
	NWP regional
	original
	mm/h
	1
	0.5
	0.1
	50
	15
	3
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	
	
	proposed
	mm/h
	1
	0.5
	0.1
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Synoptic meteorology
	original (liq)
	mm/h
	1
	0.215
	0.1
	100
	34.2
	20
	-
	-
	-
	6
	1.8
	1
	6
	0.721
	0.25

	
	
	original (sol)
	mm/h
	1
	0.215
	0.1
	100
	34.2
	20
	-
	-
	-
	6
	3.8
	3
	6
	0.721
	0.25

	
	
	proposed
	mm/h
	1
	0.5
	0.1
	10
	3
	1
	-
	-
	-
	6
	1
	0.25
	0.5
	0.25
	0.1

	WMO
	Nowcasting
	original (liq)
	mm/h
	1
	0.215
	0.1
	50
	10.8
	5
	-
	-
	-
	1
	0.186
	0.08
	0.5
	0.147
	0.08

	
	
	original (sol)
	mm/h
	1
	0.215
	0.1
	50
	10.8
	5
	-
	-
	-
	1
	0.397
	0.25
	2
	0.79
	0.5

	
	
	proposed
	mm/h
	1
	0.5
	0.1
	10
	3
	1
	-
	-
	-
	6
	1
	0.25
	0.5
	0.25
	0.1

	WMO
	Hydrology
	original
	mm/h
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	mm/h
	1
	0.5
	0.1
	30
	10
	1
	-
	-
	-
	3
	0.5
	0.1
	0.25
	0.1
	0.05

	GCOS
	Climate monitoring
	original
	mm/h
	2
	0.3
	0.1
	500
	200
	100
	-
	-
	-
	6
	4
	3
	12
	6
	3

	
	
	proposed
	mm/h
	2
	0.3
	0.1
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3

	IGBP
	Biosphere
	original
	mm/h
	3
	0.909
	0.5
	500
	171
	100
	-
	-
	-
	720
	272.9
	168
	720
	272.9
	168

	
	
	proposed
	mm/h
	3
	1
	0.5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3


	Parameter  027
	Accumulated precipitation (over 24 hours)

	Integration of precipitation rate reaching the ground over several time intervals.  The reference requirement refers to integration over 24 h.  Physical unit: [ mm/d ] - Accuracy unit: [ mm/d ].


Original requirements

	Parameter 027
	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

	Accumulated precipitation

(over 24 hours)
	NWP Global
	WMO
	mm/d
	5
	2
	0.5
	100
	30
	10
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	EUMETSAT
	mm/d
	5
	2
	1
	50
	15
	5
	-
	-
	-
	180
	24
	24
	180
	60
	24

	
	NWP Regional
	WMO
	mm/d
	5
	2
	0.5
	100
	30
	3
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	EUMETSAT
	mm/d
	5
	2
	1
	20
	5
	2
	-
	-
	-
	180
	24
	24
	180
	60
	24

	
	Hydrology
	EUMETSAT
	mm/d
	2
	1
	0.5
	30
	10
	1
	-
	-
	-
	24
	3
	0.25
	0.25
	0.17
	0.08

	
	Agricultural meteorology
	WMO
	mm/d
	10
	3.4
	2
	50
	17.1
	10
	-
	-
	-
	72
	34.6
	24
	48
	30.2
	24

	
	Climate
	GCOS
	mm/d
	2
	1.3
	1
	500
	200
	100
	-
	-
	-
	24
	16
	12
	288
	72
	24

	
	
	WCRP
	mm/d
	5
	1.077
	0.5
	250
	85.5
	50
	-
	-
	-
	12
	2.3
	1
	1440
	907.1
	720


	Comments

Timeliness requirements from NWP (Global and Regional) seem not updated (accumulated precipitation is now used in assimilation/initialisation).


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


	Parameter  027 - Accumulated precipitation (over 24 hours)   -   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
	mm/d
	5
	2
	0.5
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1
	WMO, EUM

	Regional NWP
	mm/d
	5
	2
	0.5
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1
	WMO, EUM

	Hydrology
	mm/d
	2
	1
	0.5
	30
	10
	1
	-
	-
	-
	24
	3
	0.25
	1
	0.5
	0.25
	EUM, (WMO)

	Agricultural meteorology
	mm/d
	10
	4
	2
	50
	20
	10
	-
	-
	-
	24
	12
	6
	24
	12
	6
	WMO

	Climate monitoring
	mm/d
	2
	1
	0.5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3
	GCOS

	Climate study
	mm/d
	5
	1
	0.5
	250
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24
	WCRP


	Parameter  027 - Accumulated precipitation (over 24 hours)   -   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
	mm/d
	5
	2
	0.5
	100
	30
	10
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	proposed
	mm/d
	5
	2
	0.5
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	0.5
	0.1

	WMO
	NWP regional
	original
	mm/d
	5
	2
	0.5
	100
	30
	3
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	proposed
	mm/d
	5
	2
	0.5
	30
	10
	3
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Hydrology
	original
	mm/d
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	mm/d
	2
	1
	0.5
	30
	10
	1
	-
	-
	-
	24
	3
	0.25
	1
	0.5
	0.25

	WMO
	Agricultural meteorology
	original
	mm/d
	10
	3.4
	2
	50
	17.1
	10
	-
	-
	-
	72
	34.6
	24
	48
	30.2
	24

	
	
	proposed
	mm/d
	10
	4
	2
	50
	20
	10
	-
	-
	-
	24
	12
	6
	24
	12
	6

	GCOS
	Climate monitoring
	original
	mm/d
	2
	1.3
	1
	500
	200
	100
	-
	-
	-
	24
	16
	12
	288
	72
	24

	
	
	proposed
	mm/d
	2
	1
	0.5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original
	mm/d
	5
	1.077
	0.5
	250
	85.5
	50
	-
	-
	-
	12
	2.3
	1
	1440
	907.1
	720

	
	
	proposed
	mm/d
	5
	1
	0.5
	250
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24


	Parameter  028
	Lightning detection

	Detection of lightning events as proxy of convective precipitation.  Also used for information on Earth’s electric field and production of NOx  Accuracy expressed as Hit Rate (HR) and False Alarm Rate (FAR).    


Original requirements

	Parameter 028
	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

	Lightning detection
	Synoptic meteorology
	EUMETSAT
	FAR/HR
	0.50/0.60
	0.20/0.85
	0.15/0.90
	10
	3
	1
	-
	-
	-
	3
	1
	0.25
	1
	0.5
	0.25

	
	Nowcasting
	EUMETSAT
	FAR/HR
	0.50/0.60
	0.20/0.85
	0.15/0.90
	5
	2
	0.5
	-
	-
	-
	1
	0.25
	0.1
	0.25
	0.1
	0.05

	
	Climate
	EUMETSAT
	FAR/HR
	0.30/0.80
	0.15/0.90
	0.10/0.95
	30
	10
	3
	-
	-
	-
	24
	3
	1
	720
	168
	24


	Comments

Parameter in the WMO/CEOS list, but requirement figures not quoted.  Proposed to be imported from EUM.


	Compacting assumption
Two entries considered: one for weather, one for climate.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  028 - Lightning detection   -   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)

	Synoptic, Nowcasting
	FAR/HR
	0.50/0.60
	0.20/0.85
	0.15/0.90
	10
	3
	1
	-
	-
	-
	6
	1
	0.25
	0.5
	0.25
	0.1
	EUM, (WMO)

	Climate monitoring
	FAR/HR
	0.30/0.80
	0.15/0.90
	0.10/0.95
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3
	EUM, (GCOS)


	Parameter  028 - Lightning detection   -   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
	FAR / HR
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	FAR / HR
	0.50/0.60
	0.20/0.85
	0.15/0.90
	10
	3
	1
	-
	-
	-
	6
	1
	0.25
	0.5
	0.25
	0.1

	WMO
	Nowcasting
	original
	FAR / HR
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	FAR / HR
	0.50/0.60
	0.20/0.85
	0.15/0.90
	10
	3
	1
	-
	-
	-
	6
	1
	0.25
	0.5
	0.25
	0.1

	GCOS
	Climate monitoring
	original
	FAR / HR
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	FAR / HR
	0.30/0.80
	0.15/0.90
	0.10/0.95
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3


	Parameter  029
	Spare


	Parameter  030
	Spare






























































