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4.
Aerosol and radiation (No.s 31 to 50)
This Chapter collects and processes the requirements for the following parameters, associated to the theme of radiation (at TOA, in the atmosphere, at the Earth’s surface).
	No.
	Parameter’s name
	Source of requirement
	Layer

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

	031
	Aerosol concentration profile
	x
	x
	x
	
	x
	
	x
	
	x
	x
	x
	x
	x

	032
	Aerosol effective radius profile
	
	x
	
	x
	
	
	
	
	x
	x
	
	
	x

	033
	Aerosol type profile
	
	x
	
	
	
	
	
	
	x
	x
	
	
	x

	034
	Downwelling solar irradiance at TOA
	
	x
	x
	
	x
	
	x
	
	
	
	
	
	

	035
	Outgoing spectral radiance at TOA
	x
	x
	
	
	
	x
	
	
	
	
	
	
	

	036
	Outgoing long-wave irradiance at TOA
	x
	x
	x
	
	x
	
	x
	
	
	
	
	
	

	037
	Outgoing short-wave irradiance at TOA
	x
	x
	x
	
	x
	
	x
	
	
	
	
	
	

	038
	Short-wave cloud reflectance
	x
	x
	
	
	x
	
	
	
	
	
	
	
	

	039
	Downwelling LW irradiance at Earth’s surface
	x
	x
	x
	
	
	
	
	x
	
	
	
	
	

	040
	Downwelling SW irradiance at Earth’s surface
	x
	x
	x
	
	
	
	
	x
	
	
	
	
	

	041
	Earth’s surface albedo
	
	x
	x
	
	
	
	
	x
	
	
	
	
	

	042
	SW Earth’s surface bi-directional reflectance
	x
	x
	x
	
	x
	
	
	x
	
	
	
	
	

	043
	Outgoing LW irradiance at Earth’s surface
	x
	x
	x
	
	
	
	
	x
	
	
	
	
	

	044
	Long-wave Earth surface emissivity
	x
	x
	
	
	x
	
	
	x
	
	
	
	
	

	045
	Photosynthetically Active Radiation (PAR)
	
	x
	
	
	
	
	
	x
	
	
	
	
	

	046
	Fraction of Absorbed PAR (FAPAR)
	x
	x
	x
	x
	x
	x
	
	x
	
	
	
	
	

	047
	Spare
	
	
	
	
	
	
	
	
	
	
	
	
	

	048
	Spare
	
	
	
	
	
	
	
	
	
	
	
	
	

	049
	Spare
	
	
	
	
	
	
	
	
	
	
	
	
	

	050
	Spare
	
	
	
	
	
	
	
	
	
	
	
	
	


Actually there are requirements for more parameters relative to aerosol and radiation.  The selection of the set of parameters above was based on consideration of:
· radiative budget at the Top Of Atmosphere

· radiative budget at the Earth’s surface

· radiation sources inside the atmosphere (aerosol and clouds).

Aerosol

Scientists working in the field of aerosol have put forward requirements for many observations (too many, as compared to the practical level of detail allowed by the WMO Database).  A drastic selection has been performed, bearing in mind what a general end-user would be happy with:
· the vertical profile of the aerosol concentration

· the size spectrum along the vertical

· the aerosol type along the vertical.

It is noted that the basic parameter is named “Aerosol profile” in most WMO applications, and “Aerosol optical depth profile” by EUMETSAT and in some GCOS entry.  Since the accuracy requirement from WMO is quoted in “percent”, we adopt the name “Aerosol concentration profile”.

The parameters that have been disregarded, and the reason why, are tabled below.

	Un-processed parameter
	Required by
	Reason for not processing

	Aerosol optical depth (VIS+!R), columns of LT, HT, LS and HS&M
	GCOS
	Since we consider the full profile (no. 31), the partial columns in LT, HT, LS and HS&M can be retrieved from this.  Anyway, it is not possible from space to observe specific partial columns.

	Aerosol absorption optical depth profile (VIS)
	EUM, GCOS
	Parameters specific to one model; and their inference too much model-dependent.  Anyway, their purpose is to retrieve the Aerosol concentration (no. 031), the Aerosol effective radius (no. 032) and the Aerosol type (no. 033), that are considered closer to the end-user.

	Aerosol extinction coefficient profile (VIS)
	GCOS
	

	Total aerosol single scattering albedo.
	EUM
	

	Aerosol phase function
	
	


Clouds

In addition to aerosol, clouds are a source/sink of radiation inside the atmosphere.  For the short-wave contribution, we include here the reflectance.  For the long-wave contribution, a parameter “LW cloud emissivity” is listed in the WMO Database but no requirement has been specified so far.  However, in Chapter 3 there are several cloud properties enabling to compute the cloud contribution to LW radiation (simplest: cloud optical thickness, no. 018).

Parameters at the Top Of Atmosphere (TOA)

In addition to the ordinary parameters for radiation budget at TOA (incoming solar irradiance, spectrally-integrated outgoing long-wave and short-wave irradiance from the Earth’s system), the full spectrum of outgoing Earth’s radiation is required, both for specific purposes, and as tracer of climate changes.

Parameters at the Earth’s surface

The radiation budget at surface implies:

· LW and SW downwelling irradiances

· LW and SW outgoing irradiances.

To support computation of the SW outgoing irradiance, the bi-directional reflectance and the (hemispherically-integrated) albedo are included.  To support computation of the LW outgoing irradiance the emissivity is included.

There is specific interest for the downwelling SW irradiance in the 0.4-7.0 µm range where photosynthesis occurs in land and marine vegetation.   The most popularly requested parameter is FAPAR (Fraction of Absorbed Photosynthetically Active Radiation), but this, of course, implies observation of PAR first.

Anticipated main problems in this Chapter 4
Managing this Chapter on the theme of radiation has been particularly difficult because:
· Most requirement sources are of scientific circles, less familiar with using the WMO Database and often guided by specific experiments; thus, at first glance, the pattern of requirements appears rather noisy.
· There is a basic misunderstanding on defining the observing cycles Δt.  Since radiation data are generally integrated over relatively long time span, relatively long Δt are often specified.  However, many radiative parameters are affected by diurnal variations, thus the observation must be sufficiently frequent.
· The timeliness requirement ( is often unnecessarily long, missing vision for future operational applications.
· In many cases, dealing with the objective of computing net fluxes (at TOA, at Earth’s surface), the correct name of the parameter is “irradiance”, whereas in the whole WMO Database “radiation” is considered (EUMETSAT uses the term “irradiance” when appropriate).  Transforming radiance into irradiance is not a trivial task.  We have adopted the correct term for the parameter’s name and, for quoting the accuracy, have simply adopted the same figure actually specified for the radiance.

· Very few requirements have been put forward by WMO, reflecting the currently limited use of radiation data for operations.  Fortunately, the EUMETSAT requirements are rather complete and detailed, and enabled 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  031
	Aerosol concentration profile

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


Original requirements

	Parameter 031 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

	Aerosol concentration profile
Lower Troposphere
	NWP Global
	WMO
	%
	50
	20
	10
	250
	50
	15
	3
	2.99
	0.2
	24
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	%
	50
	20
	10
	50
	10
	5
	3
	1
	0.5
	12
	3
	1
	6
	2
	0.5

	
	NWP Regional
	WMO
	%
	50
	20
	10
	250
	25
	3
	3
	1
	0.1
	24
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	%
	50
	30
	20
	20
	5
	2
	2
	0.5
	0.5
	3
	1
	0.08
	0.5
	0.35
	0.25

	
	Atmospheric chemistry
	WMO
	%
	20
	7.9
	5
	500
	107.7
	50
	5
	1.7
	1
	24
	9.5
	6
	168
	28.9
	12

	
	
	EUM comp.
	%
	50
	30
	20
	50
	10
	5
	5
	2
	1
	24
	12
	3
	6
	0.5
	0.1

	
	
	EUM quality
	%
	50
	30
	20
	50
	20
	5
	5
	2
	1
	4
	2
	0.5
	3
	0.5
	0.1

	
	Climate
	GCOS
	%
	20
	12.6
	10
	500
	171
	100
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	EUMETSAT
	%
	50
	20
	10
	50
	10
	5
	3
	1
	0.5
	12
	6
	3
	720
	72
	6

	
	
	WCRP
	%
	20
	12.6
	10
	500
	107.7
	50
	1
	0.215
	0.1
	168
	18.2
	6
	1440
	907.1
	720

	
	Biosphere
	IGBP
	%
	20
	12.6
	10
	500
	171
	100
	10
	4.5
	3
	24
	15.1
	12
	24
	15.1
	12


	Parameter 031 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

	Aerosol concentration profile
Higher Troposphere
	NWP Global
	WMO
	%
	50
	20
	10
	250
	50
	15
	3
	2.99
	0.2
	24
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	%
	50
	20
	10
	50
	10
	5
	3
	1
	0.5
	12
	3
	1
	6
	2
	0.5

	
	NWP Regional
	WMO
	%
	50
	20
	10
	250
	25
	3
	3
	1
	0.2
	24
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	%
	50
	30
	20
	20
	5
	2
	2
	0.5
	0.5
	3
	1
	0.08
	0.5
	0.35
	0.25

	
	Atmospheric chemistry
	WMO
	%
	20
	12.6
	10
	500
	107.7
	50
	5
	1.7
	1
	24
	9.5
	6
	168
	28.9
	12

	
	
	EUM comp.
	%
	50
	30
	20
	50
	10
	5
	7
	2
	1
	24
	12
	3
	6
	0.5
	0.1

	
	
	EUM quality
	%
	50
	30
	20
	50
	20
	5
	5
	2
	1
	4
	2
	0.5
	3
	0.5
	0.1

	
	Climate
	GCOS
	%
	20
	12.6
	10
	500
	171
	100
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	EUMETSAT
	%
	50
	20
	10
	50
	10
	5
	3
	1
	0.5
	12
	6
	3
	720
	72
	6

	
	
	WCRP
	%
	20
	12.6
	10
	500
	107.7
	50
	5
	1.7
	1
	168
	18.2
	6
	1440
	907.1
	720

	
	Biosphere
	IGBP
	%
	20
	12.6
	10
	500
	171
	100
	10
	6.3
	5
	720
	272.9
	168
	720
	272.9
	168


	Parameter 031 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

	Aerosol concentration profile
Lower Stratosphere
	NWP Global
	WMO
	%
	50
	20
	10
	250
	50
	15
	3
	2.99
	0.2
	24
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	%
	50
	20
	10
	50
	10
	5
	3
	1
	0.5
	12
	3
	1
	6
	2
	0.5

	
	NWP Regional
	WMO
	%
	50
	20
	10
	250
	25
	3
	3
	1
	0.2
	24
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	%
	50
	30
	20
	20
	5
	2
	2
	0.5
	0.5
	3
	1
	0.08
	0.5
	0.35
	0.25

	
	Atmospheric chemistry
	WMO
	%
	20
	12.6
	10
	500
	107.7
	50
	5
	1.7
	1
	24
	9.5
	6
	168
	28.9
	12

	
	
	EUM ozone.
	%
	50
	30
	20
	250
	100
	50
	4
	2
	0.5
	72
	24
	6
	6
	0.5
	0.1

	
	
	EUM comp.
	%
	50
	30
	20
	250
	100
	50
	10
	3
	1
	72
	24
	12
	6
	0.5
	0.1

	
	
	EUM quality
	%
	50
	30
	20
	250
	100
	50
	3
	2
	0.5
	4
	2
	0.5
	3
	0.5
	0.1

	
	Climate
	GCOS
	%
	20
	12.6
	10
	500
	171
	100
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	EUMETSAT
	%
	50
	20
	10
	50
	10
	5
	3
	1
	0.5
	12
	6
	3
	720
	72
	6

	
	
	WCRP
	%
	20
	12.6
	10
	500
	107.7
	50
	10
	2.2
	1
	168
	18.2
	6
	1440
	907.1
	720

	
	Biosphere
	IGBP
	%
	20
	12.6
	10
	500
	171
	100
	10
	6.3
	5
	720
	272.9
	168
	720
	272.9
	168


	Parameter 031 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

	Aerosol concentration profile
Higher Stratosphere

& Mesosphere
	NWP Global
	WMO
	%
	50
	20
	10
	250
	50
	15
	3
	2.99
	0.2
	24
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	%
	50
	20
	10
	50
	10
	5
	3
	1
	0.5
	12
	3
	1
	6
	2
	0.5

	
	NWP Regional
	EUMETSAT
	%
	50
	30
	20
	20
	5
	2
	2
	0.5
	0.5
	3
	1
	0.08
	0.5
	0.35
	0.25

	
	Atmospheric chemistry
	WMO
	%
	20
	12.6
	10
	500
	107.7
	50
	10
	2.2
	1
	24
	9.5
	6
	168
	28.9
	12

	
	
	EUM ozone.
	%
	50
	30
	20
	500
	200
	100
	4
	2
	1
	72
	24
	6
	6
	0.5
	0.1

	
	
	EUM comp.
	%
	50
	30
	20
	500
	200
	100
	15
	3
	1
	72
	24
	12
	6
	0.5
	0.1

	
	Climate
	GCOS
	%
	20
	12.6
	10
	500
	171
	100
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	EUMETSAT
	%
	50
	20
	10
	50
	10
	5
	3
	1
	0.5
	12
	6
	3
	720
	72
	6

	
	Biosphere
	IGBP
	%
	20
	12.6
	10
	500
	171
	100
	10
	6.3
	5
	720
	272.9
	168
	720
	272.9
	168


	Parameter 031 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

	Aerosol concentration
Total column
	NWP Global
	WMO
	%
	50
	20
	10
	250
	50
	15
	-
	-
	-
	24
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	%
	50
	20
	10
	50
	10
	5
	-
	-
	-
	12
	3
	1
	6
	2
	0.5

	
	NWP Regional
	WMO
	%
	50
	20
	10
	250
	25
	3
	-
	-
	-
	24
	6
	1
	6
	0.5
	0.1

	
	
	EUMETSAT
	%
	50
	30
	20
	20
	5
	2
	-
	-
	-
	3
	1
	0.08
	0.5
	0.35
	0.25

	
	Nowcasting
	WMO
	%
	20
	12.6
	10
	50
	10.8
	5
	-
	-
	-
	12
	0.909
	0.25
	2
	0.5
	0.25

	
	
	EUMETSAT
	%
	50
	20
	10
	2
	1
	0.1
	-
	-
	-
	1
	1
	0.25
	0.5
	0.35
	0.25

	
	Atmospheric chemistry
	EUM ozone
	%
	50
	30
	20
	50
	10
	5
	-
	-
	-
	24
	12
	3
	6
	0.5
	0.1

	
	
	EUM quality.
	%
	50
	30
	20
	20
	10
	5
	-
	-
	-
	4
	2
	0.5
	3
	0.5
	0.1

	
	Climate
	EUMETSAT
	%
	50
	20
	10
	50
	10
	5
	-
	-
	-
	12
	6
	3
	720
	72
	6

	
	Biosphere
	IGBP
	%
	20
	12.6
	10
	500
	171
	100
	-
	-
	-
	720
	272.9
	168
	720
	272.9
	168


	Comments

· WMO requirements for Global and Regional NWP very close to each other.  Proposed to be merged.
· Requirements for LT and HT very close to each other; similarly for LS and HS&M.  Proposed to merge LT+HT (troposphere) and LS+HS&M (stratosphere).
· WMO requirement for timeliness of Atmospheric chemistry too loose for operational application.  Proposed to be similar to those from EUM.


	Compacting assumption
Six entries considered: two for weather, one for chemistry, 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  031 LT +  HT - Aerosol concentration 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
	%
	50
	20
	10
	100
	20
	5
	3
	0.8
	0.2
	24
	6
	1
	6
	0.5
	0.1
	WMO, EUM

	Atmospheric chemistry
	%
	20
	10
	5
	500
	150
	50
	5
	2
	1
	24
	12
	3
	6
	0.5
	0.1
	WMO, EUM

	Climate monitoring
	%
	50
	20
	10
	500
	200
	100
	2
	1
	0.5
	12
	6
	3
	12
	6
	3
	EUM, GCOS

	Climate study
	%
	50
	20
	10
	500
	150
	50
	5
	1
	0.2
	12
	6
	3
	168
	72
	24
	WCRP

	Biosphere
	%
	50
	20
	10
	500
	200
	100
	5
	2
	1
	12
	6
	3
	12
	6
	3
	IGBP


	Parameter  031 LS +  HS&M - Aerosol concentration profile - Stratosphere   (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
	250
	30
	5
	3
	1.2
	0.5
	24
	6
	1
	6
	0.5
	0.1
	WMO, EUM

	Atmospheric chemistry
	%
	20
	10
	5
	500
	150
	50
	10
	4
	1
	24
	12
	3
	6
	0.5
	0.1
	WMO, EUM

	Climate monitoring
	%
	50
	20
	10
	500
	200
	100
	2
	1
	0.5
	12
	6
	3
	12
	6
	3
	EUM, GCOS

	Climate study
	%
	50
	20
	10
	500
	200
	100
	10
	3
	1
	12
	6
	3
	168
	72
	24
	WCRP

	Biosphere
	%
	50
	20
	10
	500
	200
	100
	10
	4
	2
	12
	6
	3
	12
	6
	3
	IGBP


	Parameter  031 T - Aerosol concentration 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
	%
	50
	20
	10
	100
	20
	5
	-
	-
	-
	24
	6
	1
	6
	0.5
	0.1
	WMO, EUM

	Nowcasting
	%
	50
	20
	10
	50
	15
	5
	-
	-
	-
	6
	1
	0.25
	3
	0.5
	0.1
	WMO, EUM

	Atmospheric chemistry
	%
	50
	30
	10
	50
	15
	5
	-
	-
	-
	24
	12
	3
	6
	0.5
	0.1
	EUM, (WMO)

	Climate monitoring
	%
	50
	20
	10
	30
	10
	3
	-
	-
	-
	12
	6
	3
	12
	6
	3
	EUM, (GCOS)

	Climate study
	%
	50
	15
	5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	168
	72
	24
	EUM, (WCRP)

	Biosphere
	%
	50
	20
	10
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3
	IGBP


	Parameter  031 LT + HT - Aerosol concentration 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 LT
	%
	50
	20
	10
	250
	50
	15
	3
	2.99
	0.2
	24
	6
	1
	6
	0.5
	0.1

	
	
	original HT
	%
	50
	20
	10
	250
	25
	3
	3
	1
	0.2
	24
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	%
	50
	20
	10
	100
	20
	5
	3
	0.8
	0.2
	24
	6
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original LT
	%
	50
	20
	10
	250
	25
	3
	3
	1
	0.1
	24
	6
	1
	6
	0.5
	0.1

	
	
	original HT
	%
	50
	20
	10
	250
	25
	3
	3
	1
	0.2
	24
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	%
	50
	20
	10
	100
	20
	5
	3
	0.8
	0.2
	24
	6
	1
	6
	0.5
	0.1

	WMO
	Atmospheric chemistry
	original LT
	%
	20
	7.9
	5
	500
	107.7
	50
	5
	1.7
	1
	24
	9.5
	6
	168
	28.9
	12

	
	
	original HT
	%
	20
	12.6
	10
	500
	107.7
	50
	5
	1.7
	1
	24
	9.5
	6
	168
	28.9
	12

	
	
	proposed
	%
	20
	10
	5
	500
	150
	50
	5
	2
	1
	24
	12
	3
	6
	0.5
	0.1

	GCOS
	Climate monitoring
	original LT
	%
	20
	12.6
	10
	500
	171
	100
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	original HT
	%
	20
	12.6
	10
	500
	171
	100
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	proposed
	%
	50
	20
	10
	500
	200
	100
	2
	1
	0.5
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original LT
	%
	20
	12.6
	10
	500
	107.7
	50
	1
	0.215
	0.1
	168
	18.2
	6
	1440
	907.1
	720

	
	
	original HT
	%
	20
	12.6
	10
	500
	107.7
	50
	5
	1.7
	1
	168
	18.2
	6
	1440
	907.1
	720

	
	
	proposed
	%
	50
	20
	10
	500
	150
	50
	5
	1
	0.2
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere
	original LT
	%
	20
	12.6
	10
	500
	171
	100
	10
	4.5
	3
	24
	15.1
	12
	24
	15.1
	12

	
	
	original HT
	%
	20
	12.6
	10
	500
	171
	100
	10
	6.3
	5
	720
	272.9
	168
	720
	272.9
	168

	
	
	proposed
	%
	50
	20
	10
	500
	200
	100
	5
	2
	1
	12
	6
	3
	12
	6
	3


	Parameter  031 LS + HS&M - Aerosol concentration profile - 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 LS
	%
	50
	20
	10
	250
	50
	15
	3
	2.99
	0.2
	24
	6
	1
	6
	0.5
	0.1

	
	
	original HS&M
	%
	50
	20
	10
	250
	50
	15
	3
	2.99
	0.2
	24
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	%
	50
	20
	10
	250
	30
	5
	3
	1.2
	0.5
	24
	6
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original LS
	%
	50
	20
	10
	250
	25
	3
	3
	1
	0.2
	24
	6
	1
	6
	0.5
	0.1

	
	
	original HS&M
	%
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	%
	50
	20
	10
	250
	30
	5
	3
	1.2
	0.5
	24
	6
	1
	6
	0.5
	0.1

	WMO
	Atmospheric chemistry
	original LS
	%
	20
	12.6
	10
	500
	107.7
	50
	5
	1.7
	1
	24
	9.5
	6
	168
	28.9
	12

	
	
	original HS&M
	%
	20
	12.6
	10
	500
	107.7
	50
	10
	2.2
	1
	24
	9.5
	6
	168
	28.9
	12

	
	
	proposed
	%
	20
	10
	5
	500
	150
	50
	10
	4
	1
	24
	12
	3
	6
	0.5
	0.1

	GCOS
	Climate monitoring
	original LS
	%
	20
	12.6
	10
	500
	171
	100
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	original HS&M
	%
	20
	12.6
	10
	500
	171
	100
	2
	0.794
	0.5
	72
	13.7
	6
	168
	45.9
	24

	
	
	proposed
	%
	50
	20
	10
	500
	200
	100
	2
	1
	0.5
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original LS
	%
	20
	12.6
	10
	500
	107.7
	50
	10
	2.2
	1
	168
	18.2
	6
	1440
	907.1
	720

	
	
	original HS&M
	%
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	%
	50
	20
	10
	500
	200
	100
	10
	3
	1
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere
	original LS
	%
	20
	12.6
	10
	500
	171
	100
	10
	6.3
	5
	720
	272.9
	168
	720
	272.9
	168

	
	
	original HS&M
	%
	20
	12.6
	10
	500
	171
	100
	10
	6.3
	5
	720
	272.9
	168
	720
	272.9
	168

	
	
	proposed
	%
	50
	20
	10
	500
	200
	100
	10
	4
	2
	12
	6
	3
	12
	6
	3


	Parameter  031 T - Aerosol concentration 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
	%
	50
	20
	10
	250
	50
	15
	-
	-
	-
	24
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	%
	50
	20
	10
	100
	20
	5
	-
	-
	-
	24
	6
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original
	%
	50
	20
	10
	250
	25
	3
	-
	-
	-
	24
	6
	1
	6
	0.5
	0.1

	
	
	proposed
	%
	50
	20
	10
	100
	20
	5
	-
	-
	-
	24
	6
	1
	6
	0.5
	0.1

	WMO
	Nowcasting
	original
	%
	20
	12.6
	10
	50
	10.8
	5
	-
	-
	-
	12
	0.909
	0.25
	2
	0.5
	0.25

	
	
	proposed
	%
	50
	20
	10
	50
	15
	5
	-
	-
	-
	6
	1
	0.25
	3
	0.5
	0.1

	WMO
	Atmospheric chemistry
	original
	%
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	%
	50
	30
	10
	50
	15
	5
	-
	-
	-
	24
	12
	3
	6
	0.5
	0.1

	GCOS
	Climate monitoring
	original
	%
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	%
	50
	20
	10
	30
	10
	3
	-
	-
	-
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original
	%
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	%
	50
	15
	5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere
	original
	%
	20
	12.6
	10
	500
	171
	100
	-
	-
	-
	720
	272.9
	168
	720
	272.9
	168

	
	
	proposed
	%
	50
	20
	10
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3


	Parameter  032
	Aerosol effective radius profile

	Vertical profile of the size distribution of aerosol, assimilated to spheres of the same volume.  Requested in the troposphere (assumed height: 12 km) and as columnar average - Physical unit: [ (m ] - Accuracy unit: [ (m ].


Original requirements

	Parameter 032 LT+HT
	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

	Aerosol effective radius profile
	NWP Global
	EUMETSAT
	(m
	0.6 
	0.4 
	0.2 
	50 
	10 
	5 
	12 
	1 
	0.5 
	12 
	3 
	1 
	6 
	2 
	0.5 

	
	NWP Regional
	EUMETSAT
	(m
	0.6 
	0.4 
	0.2 
	20 
	5 
	2 
	12 
	1 
	0.5 
	3 
	1 
	0.08 
	0.5 
	0.35 
	0.25 

	
	Nowcasting
	EUMETSAT
	(m
	0.6 
	0.4 
	0.2 
	5 
	5 
	0.5 
	12 
	1 
	0.5 
	1 
	1 
	0.25 
	0.5 
	0.35 
	0.25 

	
	Climate
	EUMETSAT
	(m
	0.6 
	0.4 
	0.2 
	50 
	10 
	5 
	12 
	1 
	0.5 
	12 
	6 
	3 
	720 
	72 
	6 


	Parameter 032 T
	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

	Aerosol effective radius

Total column
	NWP Global
	EUMETSAT
	(m
	0.6
	0.4
	0.2
	50
	10
	5
	-
	-
	-
	12
	3
	1
	6
	2
	0.5

	
	NWP Regional
	EUMETSAT
	(m
	0.6
	0.4
	0.2
	20
	5
	2
	-
	-
	-
	3
	1
	0.08
	0.5
	0.35
	0.25

	
	Nowcasting
	EUMETSAT
	(m
	0.6
	0.4
	0.2
	5
	5
	0.5
	-
	-
	-
	1
	1
	0.25
	0.5
	0.35
	0.25

	
	Climate
	EUMETSAT
	(m
	0.6
	0.4
	0.2
	50
	10
	5
	-
	-
	-
	12
	6
	3
	720
	72
	6

	
	Marine biology (open ocean)
	GOOS
	(m
	1
	0.215
	0.1
	50
	9.3
	4
	-
	-
	-
	48
	30.2
	24
	7
	4
	3

	
	Marine biology (coastal water)
	GOOS
	(m
	1
	0.215
	0.1
	10
	2.2
	1
	-
	-
	-
	48
	30.2
	24
	7
	4
	3


	Comments

No requirements from WMO, nor from GCOS.  Proposed to be imported from EUM.


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


	Parameter  032 LT +  HT - Aerosol 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
	0.6 
	0.4 
	0.2 
	50 
	15
	5 
	6
	1.5
	0.5 
	24
	6
	1
	6
	0.5
	0.1
	EUM, (WMO)

	Regional NWP
	µm
	0.6 
	0.4 
	0.2 
	20 
	5 
	2 
	6
	1.5
	0.5 
	12
	3
	0.5
	3
	0.5
	0.1
	EUM, (WMO)

	Nowcasting
	µm
	0.6 
	0.4 
	0.2 
	10
	3
	1
	6
	1.5
	0.5 
	6
	1
	0.25
	3
	0.5
	0.1
	EUM, (WMO)

	Climate monitoring
	µm
	0.6 
	0.4 
	0.2 
	50 
	10 
	5 
	6
	1.5
	0.5 
	12 
	6 
	3 
	12
	6
	3
	EUM, (GCOS)


	Parameter  032 T - Aerosol effective radius 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
	µm
	0.6
	0.4
	0.2
	50
	15
	5
	-
	-
	-
	24
	6
	1
	6
	0.5
	0.1
	EUM, (WMO)

	Regional NWP
	µm
	0.6
	0.4
	0.2
	20
	5
	2
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1
	EUM, (WMO)

	Nowcasting
	µm
	0.6
	0.4
	0.2
	10
	3
	1
	-
	-
	-
	6
	1
	0.25
	3
	0.5
	0.1
	EUM, (WMO)

	Climate monitoring
	µm
	0.6
	0.4
	0.2
	50
	10
	5
	-
	-
	-
	12
	6
	3
	12
	6
	3
	EUM, (GCOS)

	Marine biology (open ocean)
	µm
	1
	0.3
	0.1
	50
	15
	5
	-
	-
	-
	12
	6
	3
	12
	6
	3
	GOOS

	Marine biology (coastal water)
	µm
	1
	0.3
	0.1
	10
	3
	1
	-
	-
	-
	12
	6
	3
	12
	6
	3
	GOOS


	Parameter  032 LT + HT - Aerosol 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
	0.6 
	0.4 
	0.2 
	50 
	15
	5 
	6
	1.5
	0.5 
	24
	6
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original
	µm
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	µm
	0.6 
	0.4 
	0.2 
	20 
	5 
	2 
	6
	1.5
	0.5 
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Nowcasting
	original
	µm
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	µm
	0.6 
	0.4 
	0.2 
	10
	3
	1
	6
	1.5
	0.5 
	6
	1
	0.25
	3
	0.5
	0.1

	GCOS
	Climate monitoring
	original
	µm
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	µm
	0.6 
	0.4 
	0.2 
	50 
	10 
	5 
	6
	1.5
	0.5 
	12 
	6 
	3 
	12
	6
	3


	Parameter  032 T - Aerosol effective radius 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
	µm
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	µm
	0.6
	0.4
	0.2
	50
	15
	5
	-
	-
	-
	24
	6
	1
	6
	0.5
	0.1

	WMO
	Regional NWP
	original
	µm
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	µm
	0.6
	0.4
	0.2
	20
	5
	2
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Nowcasting
	original
	µm
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	µm
	0.6
	0.4
	0.2
	10
	3
	1
	-
	-
	-
	6
	1
	0.25
	3
	0.5
	0.1

	GCOS
	Climate monitoring
	original
	µm
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	µm
	0.6
	0.4
	0.2
	50
	10
	5
	-
	-
	-
	12
	6
	3
	12
	6
	3

	GOOS
	Marine biology 
	original
	µm
	1
	0.215
	0.1
	50
	9.3
	4
	-
	-
	-
	48
	30.2
	24
	7
	4
	3

	
	(open ocean)
	proposed
	µm
	1
	0.3
	0.1
	50
	15
	5
	-
	-
	-
	12
	6
	3
	12
	6
	3

	GOOS
	Marine biology
	original
	µm
	1
	0.215
	0.1
	10
	2.2
	1
	-
	-
	-
	48
	30.2
	24
	7
	4
	3

	
	(coastal water)
	proposed
	µm
	1
	0.3
	0.1
	10
	3
	1
	-
	-
	-
	12
	6
	3
	12
	6
	3


	Parameter  033
	Aerosol type profile

	Variation with the vertical of the aerosol type - Requested in the troposphere (assumed height: 12 km) and as columnar average - Accuracy expressed as number of classes.  Actually [ classes-1 ] is used, so that smaller figure corresponds to better performance, as usual.


Original requirements

	Parameter 033 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

	Aerosol type profile
	NWP Global
	EUMETSAT
	classes-1
	0.5 
	0.25
	0.125
	10 
	3 
	1 
	12
	12
	0.5 
	12 
	3 
	1 
	6 
	2 
	0.5 

	
	NWP Regional
	EUMETSAT
	classes-1
	0.5 
	0.25
	0.125
	10 
	3 
	1 
	12
	12
	0.5 
	12 
	3 
	1 
	6 
	2 
	0.5 

	
	Climate
	EUMETSAT
	classes-1
	0.5 
	0.25
	0.125
	10 
	3 
	1 
	12
	12
	0.5 
	12 
	6 
	3 
	720 
	72 
	6 


	Parameter 033 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

	Aerosol type

Total column
	NWP Global
	EUMETSAT
	classes-1
	0.5 
	0.25
	0.125
	10 
	3 
	1 
	-
	-
	-
	12 
	3 
	1 
	6 
	2 
	0.5 

	
	NWP Regional
	EUMETSAT
	classes-1
	0.5 
	0.25
	0.125
	10 
	3 
	1 
	-
	-
	-
	12 
	3 
	1 
	6 
	2 
	0.5 

	
	Climate
	EUMETSAT
	classes-1
	0.5 
	0.25
	0.125
	10 
	3 
	1 
	-
	-
	-
	12 
	6 
	3 
	720 
	72 
	6 


	Comments
· No requirements from WMO, nor from GCOS.  Proposed to be imported from EUM.
· Requirements from Global and Regional NWP identical.  Proposed to be merged.


	Compacting assumption
Two entries: 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  033 LT +  HT - Aerosol type 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
	classes-1
	0.5 
	0.25
	0.125
	10 
	3 
	1 
	6
	1.5
	0.5 
	12
	3
	0.5
	3
	0.5
	0.1
	EUM, (WMO)

	Climate monitoring
	classes-1
	0.5 
	0.25
	0.125
	10 
	3 
	1 
	6
	1.5
	0.5 
	12 
	6 
	3 
	12
	6
	3
	EUM, (GCOS)


	Parameter  033 T - Aerosol type 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
	classes-1
	0.5 
	0.25
	0.125
	10 
	3 
	1 
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1
	EUM, (WMO)

	Climate monitoring
	classes-1
	0.5 
	0.25
	0.125
	10 
	3 
	1 
	-
	-
	-
	12 
	6 
	3 
	12
	6
	3
	EUM, (GCOS)


	Parameter  033 LT +  HT - Aerosol type 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
	classes-1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	classes-1
	0.5 
	0.25
	0.125
	10 
	3 
	1 
	6
	1.5
	0.5 
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Regional NWP
	original
	classes-1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	classes-1
	0.5 
	0.25
	0.125
	10 
	3 
	1 
	6
	1.5
	0.5 
	12
	3
	0.5
	3
	0.5
	0.1

	GCOS
	Climate monitoring
	original
	classes-1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	classes-1
	0.5 
	0.25
	0.125
	10 
	3 
	1 
	6
	1.5
	0.5 
	12 
	6 
	3 
	12
	6
	3


	Parameter  033 T - Aerosol type 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
	classes-1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	classes-1
	0.5 
	0.25
	0.125
	10 
	3 
	1 
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	WMO
	Regional NWP
	original
	classes-1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	classes-1
	0.5 
	0.25
	0.125
	10 
	3 
	1 
	-
	-
	-
	12
	3
	0.5
	3
	0.5
	0.1

	GCOS
	Climate monitoring
	original
	classes-1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	classes-1
	0.5 
	0.25
	0.125
	10 
	3 
	1 
	-
	-
	-
	12 
	6 
	3 
	12
	6
	3


	Parameter  034
	Downwelling solar irradiance at TOA

	Flux of the solar radiation at the top of the atmosphere - Physical unit: [ W/m2 ] - Accuracy unit: [ W/m2 ].


Original requirements

	Parameter 034
	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

	Downwelling solar irradiance at TOA
	NWP Global
	EUMETSAT
	W/m2
	4 
	0.5 
	0.1 
	N/A 
	N/A 
	N/A 
	-
	-
	-
	720 
	168 
	24 
	72 
	36 
	24 

	
	Climate
	GCOS
	W/m2
	2
	1.3
	1
	500
	200
	100
	-
	-
	-
	144 
	96 
	72
	576 
	168
	72

	
	
	EUMETSAT
	W/m2
	4 
	0.5 
	0.1 
	N/A 
	N/A 
	N/A 
	-
	-
	-
	720 
	6 
	3 
	720 
	48 
	3 

	
	
	WCRP
	W/m2
	1
	0.215
	0.1
	100 
	39.7 
	25 
	-
	-
	-
	144
	43.2
	24
	2160
	1039
	720

	
	Biosphere
	IGBP
	W/m2
	1
	0.215
	0.1
	N/A 
	N/A 
	N/A 
	-
	-
	-
	2400
	1075
	720
	2160
	1039
	720


	Comments
· No requirements from WMO.  Proposed to be imported from EUM.
· GCOS and WCRP quote figures for Δx, that is N/A.
· The observing cycle Δt must be consistent with other radiation measurements at TOA (shorter because of the need to follow the diurnal cycle).
· The timeliness ( does not need to be unnecessarily long, that would prevent operational utilisation.


	Compacting assumption
Four entries: one 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  034 - Downwelling solar irradiance at TOA  (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
	W/m2
	4 
	0.5 
	0.1 
	N/A 
	N/A 
	N/A 
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 
	EUM, (WMO)

	Climate monitoring
	W/m2
	2 
	0.5 
	0.1 
	N/A 
	N/A 
	N/A 
	-
	-
	-
	12 
	6 
	3 
	12
	6
	3
	GCOS, EUM

	Climate study
	W/m2
	1
	0.3
	0.1
	N/A 
	N/A 
	N/A 
	-
	-
	-
	12
	6
	3
	168
	72
	24
	WCRP

	Biosphere
	W/m2
	1
	0.3
	0.1
	N/A 
	N/A 
	N/A 
	-
	-
	-
	12
	6
	3
	12
	6
	3
	IGBP


	Parameter  034 - Downwelling solar irradiance at TOA  -   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
	W/m2
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	W/m2
	4 
	0.5 
	0.1 
	N/A 
	N/A 
	N/A 
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 

	GCOS
	Climate monitoring
	original
	W/m2
	2
	1.3
	1
	500
	200
	100
	-
	-
	-
	144 
	96 
	72
	576 
	168
	72

	
	
	proposed
	W/m2
	2 
	0.5 
	0.1 
	N/A 
	N/A 
	N/A 
	-
	-
	-
	12 
	6 
	3 
	12
	6
	3

	WCRP
	Climate study
	original
	W/m2
	1
	0.215
	0.1
	100 
	39.7 
	25 
	-
	-
	-
	144
	43.2
	24
	2160
	1039
	720

	
	
	proposed
	W/m2
	1
	0.3
	0.1
	N/A 
	N/A 
	N/A 
	-
	-
	-
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere
	original
	W/m2
	1
	0.215
	0.1
	N/A 
	N/A 
	N/A 
	-
	-
	-
	2400
	1075
	720
	2160
	1039
	720

	
	
	proposed
	W/m2
	1
	0.3
	0.1
	N/A 
	N/A 
	N/A 
	-
	-
	-
	12
	6
	3
	12
	6
	3


	Parameter  035
	Outgoing spectral radiance at TOA

	Level-1 product.  Spectral range 0.2-200 (m.  Resolving power (/∆( = 1000.  Accuracy quoted as SNR (Signal-to-Noise-Ratio), actually SNR-1 so that smaller figure means better performance, as usual.  WMO and IOCCG quote accuracy in [ % ]


Original requirements

	Parameter 035
	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

	Outgoing spectral radiance at TOA
	NWP Global
	WMO
	%
	20
	10
	5 
	100 
	30 
	10 
	-
	-
	-
	120 
	0.3
	0.1
	720 
	120
	24 

	
	
	EUMETSAT
	SNR-1
	0.03 
	0.01 
	0.003 
	100 
	30 
	10 
	-
	-
	-
	720 
	168 
	24 
	72 
	36 
	24 

	
	NWP Regional
	WMO
	%
	20
	10
	5 
	100
	30
	3
	-
	-
	-
	120 
	0.3
	0.1
	720 
	120
	24 

	
	Climate
	EUMETSAT
	SNR-1
	0.03 
	0.01 
	0.003 
	100 
	30 
	10 
	-
	-
	-
	720 
	168 
	3 
	2160 
	240 
	24 

	
	Open ocean
	IOCCG
	%
	2
	1.3
	1
	10
	1.357
	0.5
	-
	-
	-
	240
	52.8
	24
	336
	7
	1

	
	Costal water
	IOCCG
	%
	2
	1.3
	1
	0.5
	0.108
	0.05
	-
	-
	-
	48
	3.6
	1
	336
	7
	1


	Comments
· “Percent” is not a suitable accuracy unit for a spectrum.  SNR is more appropriate.  Proposed to use the EUM figures, corresponding to SNR = 10, 100 and 1000 (threshold to goal).
· WMO requirements for Global and Regional NWP are very close to each other.  Proposed to be merged.
· The observing cycle Δt must be consistent with other radiation measurements at TOA (shorter because of the need to follow the diurnal cycle).
· The timeliness ( does not need to be unnecessarily long, that would prevent operational utilisation.


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


	Parameter  035 - Outgoing spectral radiance at TOA  (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
	SNR-1
	0.03 
	0.01 
	0.003 
	100 
	30 
	10 
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 
	WMO, EUM

	Climate monitoring
	SNR-1
	0.03 
	0.01 
	0.003 
	100 
	30 
	10 
	-
	-
	-
	12 
	6 
	3 
	12
	6
	3
	EUM, (GCOS)

	Oceanography (open sea)
	SNR-1
	0.03 
	0.01 
	0.003 
	10
	2
	0.5
	-
	-
	-
	168
	72
	24
	48
	6
	1
	IOCCG

	Oceanography (coastal zone)
	SNR-1
	0.03 
	0.01 
	0.003 
	0.5
	0.15
	0.05
	-
	-
	-
	48
	6
	1
	48
	6
	1
	IOCCG


	Parameter  035 - Outgoing spectral radiance at TOA  -   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 
	100 
	30 
	10 
	-
	-
	-
	120 
	0.3
	0.1
	720 
	120
	24 

	
	
	proposed
	SNR-1
	0.03 
	0.01 
	0.003 
	100 
	30 
	10 
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 

	WMO
	Regional NWP
	original
	%
	20
	10
	5 
	100
	30
	3
	
	
	
	120 
	0.3
	0.1
	720 
	120
	24 

	
	
	proposed
	SNR-1
	0.03 
	0.01 
	0.003 
	100 
	30 
	10 
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 

	GCOS
	Climate monitoring
	original
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	SNR-1
	0.03 
	0.01 
	0.003 
	100 
	30 
	10 
	-
	-
	-
	12 
	6 
	3 
	12
	6
	3

	IOCCG
	Oceanography (open)
	original
	%
	2
	1.3
	1
	10
	1.357
	0.5
	-
	-
	-
	240
	52.8
	24
	336
	7
	1

	
	
	proposed
	SNR-1
	0.03 
	0.01 
	0.003 
	10
	2
	0.5
	-
	-
	-
	168
	72
	24
	48
	6
	1

	IOCCG
	Oceanography (coastal)
	original
	%
	2
	1.3
	1
	0.5
	0.108
	0.05
	-
	-
	-
	48
	3.6
	1
	336
	7
	1

	
	
	proposed
	SNR-1
	0.03 
	0.01 
	0.003 
	0.5
	0.15
	0.05
	-
	-
	-
	48
	6
	1
	48
	6
	1


	Parameter  036
	Outgoing long-wave irradiance at TOA

	Flux of the terrestrial radiation in the range 4-200 µm (thermal emission) moving to Space through the top of the atmosphere - Physical unit: [ W/m2 ] - Accuracy unit: [ W/m2 ].


Original requirements

	Parameter 036
	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

	Outgoing long-wave irradiance at TOA
	NWP Global
	WMO
	W/m2
	20
	10
	5
	100
	30
	10
	-
	-
	
	12
	3
	1
	720
	120
	24

	
	
	EUMETSAT
	W/m2
	20
	10
	5
	50
	20
	5
	-
	-
	-
	6
	3
	1
	720
	120
	24

	
	NWP Regional
	WMO
	W/m2
	20
	10
	5
	100
	30
	3
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	EUMETSAT
	W/m2
	15
	10
	5
	20
	10
	2
	-
	-
	-
	3
	3
	0.5
	720
	120
	24

	
	Hydrology
	WMO
	W/m2
	20
	7.9
	5
	100
	21.5
	10
	-
	-
	-
	12
	2.3
	1
	168
	45.9
	24

	
	
	EUMETSAT
	W/m2
	20
	10
	5
	100
	50
	10
	-
	-
	-
	12
	3
	1
	168
	60
	24

	
	Climate
	GCOS
	W/m2
	10
	6.5
	5
	500
	200
	100
	-
	-
	-
	6
	4
	3
	24
	6
	3

	
	
	EUMETSAT
	W/m2
	20
	10
	5
	100
	50
	10
	-
	-
	-
	720
	6
	3
	720
	120
	24

	
	
	WCRP
	W/m2
	10
	6.3
	5
	250
	85.5
	50
	-
	-
	-
	6
	3.8
	3
	2160
	1038.4
	720

	
	Biosphere
	IGBP
	W/m2
	20
	12.6
	10
	500
	271.4
	200
	-
	-
	-
	12
	7.6
	6
	720
	246.1
	240


	Comments
· WMO requirements for Global and Regional NWP, and Hydrology, are very close to each other.  Proposed to be merged.
· The timeliness ( does not need to be unnecessarily long, that would prevent operational utilisation.


	Compacting assumption
Four entries: one for weather and hydrology, 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  036 - Outgoing long-wave irradiance at TOA  (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, Hydrology
	W/m2
	20
	10
	5
	100
	30
	10
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 
	WMO, EUM

	Climate monitoring
	W/m2
	20
	10
	5
	500
	200
	100
	-
	-
	-
	12 
	6 
	3 
	12
	6
	3
	GCOS, EUM

	Climate study
	W/m2
	20
	10
	5
	250
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24
	WCRP

	Biosphere
	W/m2
	20
	10
	5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3
	IGBP


	Parameter  036 - Outgoing long-wave irradiance at TOA  -   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
	W/m2
	20
	10
	5
	100
	30
	10
	-
	-
	
	12
	3
	1
	720
	120
	24

	
	
	proposed
	W/m2
	20
	10
	5
	100
	30
	10
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 

	WMO
	Regional NWP
	original
	W/m2
	20
	10
	5
	100
	30
	3
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	proposed
	W/m2
	20
	10
	5
	100
	30
	10
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 

	WMO
	Hydrology
	original
	W/m2
	20
	7.9
	5
	100
	21.5
	10
	-
	-
	-
	12
	2.3
	1
	168
	45.9
	24

	
	
	proposed
	W/m2
	20
	10
	5
	100
	30
	10
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 

	GCOS
	Climate monitoring
	original
	W/m2
	10
	6.5
	5
	500
	200
	100
	-
	-
	-
	6
	4
	3
	24
	6
	3

	
	
	proposed
	W/m2
	20
	10
	5
	500
	200
	100
	-
	-
	-
	12 
	6 
	3 
	12
	6
	3

	WCRP
	Climate study
	original
	W/m2
	10
	6.3
	5
	250
	85.5
	50
	-
	-
	-
	6
	3.8
	3
	2160
	1038.4
	720

	
	
	proposed
	W/m2
	20
	10
	5
	250
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere
	original
	W/m2
	20
	12.6
	10
	500
	271.4
	200
	-
	-
	-
	12
	7.6
	6
	720
	246.1
	240

	
	
	proposed
	W/m2
	20
	10
	5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3


	Parameter  037
	Outgoing short-wave irradiance at TOA

	Flux of the terrestrial radiation in the range 0.2-4 µm (reflected solar radiation) moving to Space through the top of the atmosphere - Physical unit: [ W/m2 ] - Accuracy unit: [ W/m2 ].


Original requirements

	Parameter 037
	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

	Outgoing short-wave irradiance at TOA
	NWP Global
	WMO
	W/m2
	20
	10
	5
	100
	30
	10
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	EUMETSAT
	W/m2
	20
	10
	5
	50
	20
	5
	-
	-
	-
	6
	3
	1
	720
	120
	24

	
	NWP Regional
	WMO
	W/m2
	20
	10
	5
	100
	30
	3
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	EUMETSAT
	W/m2
	15
	10
	5
	20
	10
	2
	-
	-
	-
	3
	3
	0.5
	720
	120
	24

	
	Hydrology
	WMO
	W/m2
	20
	7.9
	5
	200
	1.26
	0.1
	-
	-
	-
	6
	1.8
	1
	168
	45.9
	24

	
	
	EUMETSAT
	W/m2
	20
	10
	5
	100
	50
	10
	-
	-
	-
	6
	3
	1
	168
	60
	24

	
	Climate
	GCOS
	W/m2
	10
	6.5
	5
	500
	200
	100
	-
	-
	-
	6
	4
	3
	24
	6
	3

	
	
	EUMETSAT
	W/m2
	20
	10
	5
	100
	50
	10
	-
	-
	-
	720
	6
	3
	720
	120
	24

	
	
	WCRP
	W/m2
	10
	6.3
	5
	250
	85.5
	50
	-
	-
	-
	6
	3.8
	3
	2160
	1038.4
	720

	
	IGBP
	IGBP
	W/m2
	20
	12.6
	10
	500
	271.4
	200
	-
	-
	-
	12
	7.6
	6
	288
	181.4
	144


	Comments
· Strong anomaly of Δx for Hydrology in respect of any other radiation parameters.  Proposed to be similar to the requirement for long-wave.
· WMO requirements for Global and Regional NWP, and Hydrology (after correction), are very close to each other.  Proposed to be merged.
· The timeliness ( does not need to be unnecessarily long, that would prevent operational utilisation.


	Compacting assumption
Four entries: one for weather and hydrology, 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  037 - Outgoing short-wave irradiance at TOA  (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, Hydrology
	W/m2
	20
	10
	5
	100
	30
	10
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 
	WMO, EUM

	Climate monitoring
	W/m2
	20
	10
	5
	500
	200
	100
	-
	-
	-
	12 
	6 
	3 
	12
	6
	3
	GCOS, EUM

	Climate study
	W/m2
	20
	10
	5
	250
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24
	WCRP

	Biosphere
	W/m2
	20
	10
	5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3
	IGBP


	Parameter  037 - Outgoing short-wave irradiance at TOA  -   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
	W/m2
	20
	10
	5
	100
	30
	10
	-
	-
	
	12
	3
	1
	720
	120
	24

	
	
	proposed
	W/m2
	20
	10
	5
	100
	30
	10
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 

	WMO
	Regional NWP
	original
	W/m2
	20
	10
	5
	100
	30
	3
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	proposed
	W/m2
	20
	10
	5
	100
	30
	10
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 

	WMO
	Hydrology
	original
	W/m2
	20
	7.9
	5
	200
	1.26
	0.1
	-
	-
	-
	6
	1.8
	1
	168
	45.9
	24

	
	
	proposed
	W/m2
	20
	10
	5
	100
	30
	10
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 

	GCOS
	Climate monitoring
	original
	W/m2
	10
	6.5
	5
	500
	200
	100
	-
	-
	-
	6
	4
	3
	24
	6
	3

	
	
	proposed
	W/m2
	20
	10
	5
	500
	200
	100
	-
	-
	-
	12 
	6 
	3 
	12
	6
	3

	WCRP
	Climate study
	original
	W/m2
	10
	6.3
	5
	250
	85.5
	50
	-
	-
	-
	6
	3.8
	3
	2160
	1038.4
	720

	
	
	proposed
	W/m2
	20
	10
	5
	250
	100
	50
	-
	-
	-
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere
	original
	W/m2
	20
	12.6
	10
	500
	271.4
	200
	-
	-
	-
	12
	7.6
	6
	720
	246.1
	240

	
	
	proposed
	W/m2
	20
	10
	5
	500
	200
	100
	-
	-
	-
	12
	6
	3
	12
	6
	3


	Parameter  038
	Short-wave cloud reflectance

	Reflectance of the solar radiation from clouds - Physical unit: [ % ] - Accuracy unit: [ % ].


Original requirements

	Parameter 038
	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

	Short-wave cloud reflectance
	NWP Global
	WMO
	% 
	10
	3
	1
	100
	30
	10
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	EUMETSAT
	% 
	10
	3
	1
	20
	10
	2
	-
	-
	-
	168
	24
	3
	3
	1.5
	1

	
	NWP Regional
	WMO
	% 
	10
	3
	1
	100
	30
	3
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	Hydrology
	EUMETSAT
	% 
	10
	3
	1
	100
	50
	10
	-
	-
	-
	12
	3
	1
	12
	8
	6

	
	Climate
	EUMETSAT
	% 
	10
	3
	1
	100
	50
	10
	-
	-
	-
	12
	3
	1
	12
	8
	6

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


	Comments
· WMO requirements for Global and Regional NWP, and Hydrology, are very close to each other.  Proposed to be merged.
· The timeliness ( does not need to be unnecessarily long, that would prevent operational utilisation.


	Compacting assumption
Three entries: one for weather and 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  038 - Short-wave cloud reflectance  (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, Hydrology
	% 
	10
	3
	1
	100
	30
	10
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 
	WMO, EUM

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

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


	Parameter  038 - Short-wave cloud reflectance  -   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
	3
	1
	100
	30
	10
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	proposed
	% 
	10
	3
	1
	100
	30
	10
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 

	WMO
	Regional NWP
	original
	% 
	10
	3
	1
	100
	30
	3
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	proposed
	% 
	10
	3
	1
	100
	30
	10
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 

	WMO
	Hydrology
	original
	% 
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	% 
	10
	3
	1
	100
	30
	10
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 

	GCOS
	Climate monitoring
	original
	% 
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	% 
	10
	3
	1
	500
	200
	100
	-
	-
	-
	12 
	6 
	3 
	12
	6
	3

	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  039
	Downwelling long-wave irradiance at Earth’s surface

	Flux of long-wave radiation from sun, atmosphere and clouds to the Earth’s surface - Physical unit: [ W/m2 ] - Accuracy unit: [ W/m2 ].


Original requirements

	Parameter 039
	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

	Downwelling LW irradiance at Earth’s surface
	NWP Global
	WMO
	W/m2
	20
	10
	1
	100
	30
	10
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	EUMETSAT
	W/m2
	20
	10
	1
	20
	10
	2
	-
	-
	-
	168
	24
	3
	3
	1.5
	1

	
	NWP Regional
	WMO
	W/m2
	20
	10
	1
	100
	25
	3
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	Climate
	GCOS
	W/m2
	10
	6.5
	5
	100
	50
	25
	-
	-
	-
	6
	4
	3
	120
	48
	24

	
	
	EUMETSAT
	W/m2
	20
	10
	1
	100
	50
	10
	-
	-
	-
	720
	6
	3
	4320
	320
	24


	Comments
· WMO requirements for Global and Regional NWP are very close to each other.  Proposed to be merged.
· The timeliness ( does not need to be unnecessarily long, that would prevent operational utilisation.


	Compacting assumption
Two entries: 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  039 - Downwelling LW irradiance at Earth’s surface  (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
	W/m2
	20
	10
	1
	100
	30
	10
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 
	WMO, EUM

	Climate monitoring
	W/m2
	20
	10
	5
	100
	50
	25
	-
	-
	-
	12 
	6 
	3 
	12
	6
	3
	GCOS, EUM


	Parameter  039 - Downwelling LW irradiance at Earth’s surface  -   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
	W/m2
	20
	10
	1
	100
	30
	10
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	proposed
	W/m2
	20
	10
	1
	100
	30
	10
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 

	WMO
	Regional NWP
	original
	W/m2
	20
	10
	1
	100
	25
	3
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	proposed
	W/m2
	20
	10
	1
	100
	30
	10
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 

	GCOS
	Climate monitoring
	original
	W/m2
	10
	6.5
	5
	100
	50
	25
	-
	-
	-
	6
	4
	3
	120
	48
	24

	
	
	proposed
	W/m2
	20
	10
	5
	100
	50
	25
	-
	-
	-
	12 
	6 
	3 
	12
	6
	3


	Parameter  040
	Downwelling short-wave irradiance at Earth’s surface

	Flux of short-wave radiation from sun, atmosphere and clouds to the Earth’s surface - Physical unit: [ W/m2 ] - Accuracy unit: [ W/m2 ].


Original requirements

	Parameter 040
	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

	Downwelling SW irradiance at Earth’s surface
	NWP Global
	WMO
	W/m2
	20
	10
	1
	100
	30
	10
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	EUMETSAT
	W/m2
	20
	10
	1
	20
	10
	2
	-
	-
	-
	168
	24
	3
	3
	1.5
	1

	
	NWP Regional
	WMO
	W/m2
	20
	10
	1
	100
	25
	3
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	Climate
	GCOS
	W/m2
	10
	6.5
	5
	100
	50
	25
	-
	-
	-
	120
	48
	24
	720
	72
	24

	
	
	EUMETSAT
	W/m2
	20
	10
	1
	100
	50
	10
	-
	-
	-
	720
	6
	3
	4320
	320
	24


	Comments
· WMO requirements for Global and Regional NWP are very close to each other.  Proposed to be merged.
· The timeliness ( does not need to be unnecessarily long, that would prevent operational utilisation.


	Compacting assumption
Two entries: 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  040 - Downwelling SW irradiance at Earth’s surface  (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
	W/m2
	20
	10
	1
	100
	30
	10
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 
	WMO, EUM

	Climate monitoring
	W/m2
	20
	10
	5
	100
	50
	25
	-
	-
	-
	12 
	6 
	3 
	12
	6
	3
	GCOS, EUM


	Parameter  040 - Downwelling SW irradiance at Earth’s surface  -   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
	W/m2
	20
	10
	1
	100
	30
	10
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	proposed
	W/m2
	20
	10
	1
	100
	30
	10
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 

	WMO
	Regional NWP
	original
	W/m2
	20
	10
	1
	100
	25
	3
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	proposed
	W/m2
	20
	10
	1
	100
	30
	10
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 

	GCOS
	Climate monitoring
	original
	W/m2
	10
	6.5
	5
	100
	50
	25
	-
	-
	-
	120
	48
	24
	720
	72
	24

	
	
	proposed
	W/m2
	20
	10
	5
	100
	50
	25
	-
	-
	-
	12 
	6 
	3 
	12
	6
	3


	Parameter  041
	Earth’s surface albedo

	Hemispherically integrated reflectance of the Earth’s surface in the range 0.4-0.7 µm (or other specific short-wave ranges) - Physical unit: [ % ] - Accuracy unit: [ % ].


Original requirements

	Parameter 041
	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

	Earth’s surface albedo
	NWP Global
	EUMETSAT
	%
	5
	2
	1
	50
	15
	5
	-
	-
	-
	720
	120
	24
	720
	120
	24

	
	NWP Regional
	EUMETSAT
	%
	5
	2
	1
	20
	10
	2
	-
	-
	-
	720
	6
	0.5
	24
	3
	0.5

	
	Climate
	GCOS
	%
	10
	7
	5
	10
	2
	1
	-
	-
	-
	720
	72
	24
	2160
	1080
	720

	
	
	EUMETSAT
	%
	5
	2
	1
	100
	50
	1
	-
	-
	-
	720
	120
	24
	720
	120
	24


	Comments
· No WMO requirements for Global and Regional NWP.  Proposed to be imported from EUM.
· The timeliness ( does not need to be unnecessarily long, that would prevent operational utilisation.


	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  041 - Earth’s surface albedo  (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
	%
	5
	2
	1
	50
	15
	5
	-
	-
	-
	168
	72
	24 
	12
	6 
	3 
	WMO, EUM

	Regional NWP
	%
	5
	2
	1
	20
	5
	2
	-
	-
	-
	168
	72
	24 
	12
	6 
	3 
	WMO, EUM

	Climate monitoring
	%
	10
	3
	1
	10
	3
	1
	-
	-
	-
	168
	72
	24 
	12
	6
	3
	GCOS, EUM


	Parameter  041 - Earth’s surface albedo  -   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
	%
	5
	2
	1
	50
	15
	5
	-
	-
	-
	168
	72
	24 
	12
	6 
	3 

	WMO
	Regional NWP
	original
	%
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	%
	5
	2
	1
	20
	5
	2
	-
	-
	-
	168
	72
	24 
	12
	6 
	3 

	GCOS
	Climate monitoring
	original
	%
	10
	7
	5
	10
	2
	1
	-
	-
	-
	720
	72
	24
	2160
	1080
	720

	
	
	proposed
	%
	10
	3
	1
	10
	3
	1
	-
	-
	-
	168
	72
	24 
	12
	6
	3


	Parameter  042
	Short-wave Earth’s surface bi-directional reflectance

	Reflectance of the Earth’s surface function of the viewing angle and the illumination conditions in the range 0.4-0.7 µm (or other specific short-wave ranges) - Physical unit: [ % ] - Accuracy unit: [ % ].


Original requirements

	Parameter 042
	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

	SW Earth’s surface bi-directional reflectance
	NWP Global
	WMO
	%
	5
	2
	1
	100
	30
	10
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	EUMETSAT
	%
	5
	2
	1
	20
	10
	2
	-
	-
	-
	720
	168
	24
	72
	36
	24

	
	NWP Regional
	WMO
	%
	5
	2
	1
	100
	30
	3
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	Hydrology
	EUMETSAT
	%
	5
	2
	1
	100
	50
	10
	-
	-
	-
	2160
	720
	168
	720
	360
	168

	
	Climate
	GCOS
	%
	10
	6.5
	5
	100
	50
	25
	-
	-
	-
	6
	4
	3
	120
	48
	24

	
	
	EUMETSAT
	%
	5
	2
	1
	100
	50
	10
	-
	-
	-
	2160
	720
	168
	720
	360
	168

	
	Biosphere
	IGBP
	%
	5
	1.7
	1
	500
	171
	100
	-
	-
	-
	720
	272.9
	168
	720
	272.9
	168


	Comments
· WMO requirements for Global and Regional NWP, and Hydrology (from EUM) are very close to each other.  Proposed to be merged.
· The observing cycle Δt does not need to be short: the parameter changes slowly.
· The timeliness ( does not need to be unnecessarily long, that would prevent operational utilisation.


	Compacting assumption
Three entries: one for weather and 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  042 - Short-wave Earth’s surface bi-directional reflectance  (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, Hydrology
	% 
	5
	2
	1
	100
	30
	10
	-
	-
	-
	168
	72
	24 
	12
	6 
	3 
	WMO, EUM

	Climate monitoring
	% 
	10
	3
	1
	100
	50
	25
	-
	-
	-
	168
	72
	24 
	12
	6
	3
	GCOS, EUM

	Biosphere
	% 
	5
	2
	1
	500
	200
	100
	-
	-
	-
	168
	72
	24 
	12
	6
	3
	IGBP


	Parameter  042 - Short-wave Earth’s surface bi-directional reflectance  -   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
	%
	5
	2
	1
	100
	30
	10
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	proposed
	%
	5
	2
	1
	100
	30
	10
	-
	-
	-
	168
	72
	24 
	12
	6 
	3 

	WMO
	Regional NWP
	original
	%
	5
	2
	1
	100
	30
	3
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	proposed
	%
	5
	2
	1
	100
	30
	10
	-
	-
	-
	168
	72
	24 
	12
	6 
	3 

	WMO
	Hydrology
	original
	%
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	%
	5
	2
	1
	100
	30
	10
	-
	-
	-
	168
	72
	24 
	12
	6 
	3 

	GCOS
	Climate monitoring
	original
	%
	10
	6.5
	5
	100
	50
	25
	-
	-
	-
	6
	4
	3
	120
	48
	24

	
	
	proposed
	%
	10
	3
	1
	100
	50
	25
	-
	-
	-
	168
	72
	24 
	12
	6
	3

	IGBP
	Biosphere
	original
	%
	5
	1.7
	1
	500
	171
	100
	-
	-
	-
	720
	272.9
	168
	720
	272.9
	168

	
	
	proposed
	%
	5
	2
	1
	500
	200
	100
	-
	-
	-
	168
	72
	24 
	12
	6
	3


	Parameter  043
	Outgoing long-wave irradiance at Earth’s surface

	Flux of thermal radiation from the Earth’s surface - Physical unit: [ W/m2 ] - Accuracy unit: [ W/m2 ].


Original requirements

	Parameter 043
	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

	Outgoing LW irradiance at Earth’s surface
	NWP Global
	WMO
	W/m2
	20
	10
	1
	100
	30
	10
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	EUMETSAT
	W/m2
	20
	10
	1
	20
	10
	2
	-
	-
	-
	168
	24
	3
	3
	1.5
	1

	
	NWP Regional
	WMO
	W/m2
	20
	10
	1
	100
	30
	3
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	Climate
	GCOS
	W/m2
	10
	6.5
	5
	100
	50
	25
	-
	-
	-
	6
	4
	3
	120
	48
	24

	
	
	EUMETSAT
	W/m2
	20
	10
	5
	100
	50
	10
	-
	-
	-
	720
	6
	3
	4320
	320
	24


	Comments
· WMO requirements for Global and Regional NWP are very close to each other.  Proposed to be merged.
· The timeliness ( does not need to be unnecessarily long, that would prevent operational utilisation.


	Compacting assumption
Two entries: 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  043 - Outgoing LW irradiance at Earth’s surface  (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
	W/m2
	20
	10
	1
	100
	30
	10
	-
	-
	-
	6
	3 
	1 
	12
	6 
	3 
	WMO, EUM

	Climate monitoring
	W/m2
	20
	10
	5
	100
	50
	25
	-
	-
	-
	12 
	6 
	3 
	12
	6
	3
	GCOS, EUM


	Parameter  043 - Outgoing LW irradiance at Earth’s surface  -   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
	W/m2
	20
	10
	1
	100
	30
	10
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	proposed
	W/m2
	20
	10
	1
	100
	30
	10
	-
	-
	-
	6
	3 
	1 
	12
	6 
	3 

	WMO
	Regional NWP
	original
	W/m2
	20
	10
	1
	100
	30
	3
	-
	-
	-
	12
	3
	1
	720
	120
	24

	
	
	proposed
	W/m2
	20
	10
	1
	100
	30
	10
	-
	-
	-
	6
	3 
	1 
	12
	6 
	3 

	GCOS
	Climate monitoring
	original
	W/m2
	10
	6.5
	5
	100
	50
	25
	-
	-
	-
	6
	4
	3
	120
	48
	24

	
	
	proposed
	W/m2
	20
	10
	5
	100
	50
	25
	-
	-
	-
	12 
	6 
	3 
	12
	6
	3


	Parameter  044
	Long-wave Earth surface emissivity

	Emissivity of the Earth’s surface in the thermal IR, function of the wavelength - Physical unit: [ % ] - Accuracy unit: [ % ].


Original requirements

	Parameter 044
	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

	LW Earth surface emissivity
	NWP Global
	WMO
	%
	3
	1
	0.5
	50
	15
	5
	-
	-
	-
	720
	120
	24
	720
	120
	24

	
	
	EUMETSAT
	%
	3
	1
	0.5
	50
	15
	5
	-
	-
	-
	720
	120
	24
	720
	120
	24

	
	NWP Regional
	WMO
	%
	3
	1
	0.5
	50
	15
	3
	-
	-
	-
	720
	120
	24
	720
	120
	24

	
	Hydrology
	WMO
	%
	20
	7.9
	5
	250
	0.292
	0.01
	-
	-
	-
	288
	54.9
	24
	288
	54.9
	24

	
	
	EUMETSAT
	%
	20
	6
	2
	100
	50
	0.01
	-
	-
	-
	720
	120
	24
	720
	120
	24

	
	Biosphere (large scale)
	IGBP
	%
	5
	2.7
	2
	200
	79.4
	50
	-
	-
	-
	720
	346.1
	240
	720
	346.1
	240

	
	Biosphere (small scale)
	IGBP
	%
	5
	2.7
	2
	1
	0.097
	0.03
	-
	-
	-
	24
	2.9
	1
	120
	41
	24


	Comments
· WMO requirements for Global and Regional NWP are very close to each other.  Proposed to be merged.
· The timeliness ( does not need to be unnecessarily long, that would prevent operational utilisation.


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


	Parameter  044 - Long-wave Earth surface emissivity  (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
	%
	3
	1
	0.5
	50
	15
	5
	-
	-
	-
	168
	72
	24 
	12
	6 
	3 
	WMO, EUM

	Hydrology
	%
	20
	10
	5
	100
	1
	0.01
	-
	-
	-
	168
	72
	24 
	12
	6 
	3 
	WMO, EUM

	Biosphere (large scale)
	%
	5
	2
	1
	200
	100
	50
	-
	-
	-
	168
	72
	24 
	12
	6 
	3 
	IGBP

	Biosphere (scale scale)
	%
	5
	2
	1
	1
	0.2
	0.03
	-
	-
	-
	168
	72
	24 
	12
	6
	3
	IGBP


	Parameter  044 - Long-wave Earth surface emissivity  -   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
	%
	3
	1
	0.5
	50
	15
	5
	-
	-
	-
	720
	120
	24
	720
	120
	24

	
	
	proposed
	%
	3
	1
	0.5
	50
	15
	5
	-
	-
	-
	168
	72
	24 
	12
	6 
	3 

	WMO
	Regional NWP
	original
	%
	3
	1
	0.5
	50
	15
	3
	-
	-
	-
	720
	120
	24
	720
	120
	24

	
	
	proposed
	%
	3
	1
	0.5
	50
	15
	5
	-
	-
	-
	168
	72
	24 
	12
	6 
	3 

	WMO
	Hydrology
	original
	%
	20
	7.9
	5
	250
	0.292
	0.01
	-
	-
	-
	288
	54.9
	24
	288
	54.9
	24

	
	
	proposed
	%
	20
	10
	5
	100
	1
	0.01
	-
	-
	-
	168
	72
	24 
	12
	6 
	3 

	IGBP
	Biosphere (large scale)
	original
	%
	5
	2.7
	2
	200
	79.4
	50
	-
	-
	-
	720
	346.1
	240
	720
	346.1
	240

	
	
	proposed
	%
	5
	2
	1
	200
	100
	50
	-
	-
	-
	168
	72
	24 
	12
	6 
	3 

	IGBP
	Biosphere (small scale)
	original
	%
	5
	2.7
	2
	1
	0.097
	0.03
	-
	-
	-
	24
	2.9
	1
	120
	41
	24

	
	
	proposed
	%
	5
	2
	1
	1
	0.2
	0.03
	-
	-
	-
	168
	72
	24 
	12
	6
	3


	Parameter  045
	Photosynthetically Active Radiation (PAR)

	Flux of downwelling photons of wavelength 0.4-0.7 µm at surface - Physical unit: [ µ einstein ٠ m-2 s-1 ] (1 einstein = 6 ٠ 1023 photons); most frequently used: [ W/m2 ] - Accuracy unit: [ W/m2 ].


Original requirements

	Parameter 045
	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

	Photosynthetically Active Radiation (PAR)
	Seasonal & Inter-Annual
	EUMETSAT
	W/m2
	20 
	10 
	1 
	20 
	10 
	1 
	-
	-
	-
	24 
	3 
	1 
	3 
	1.5 
	1 

	
	Climate
	EUMETSAT
	W/m2
	15
	10
	6
	50
	10
	1
	-
	-
	-
	24
	3
	1
	168
	120
	72

	
	Oceanography, global
	EUMETSAT
	W/m2
	60
	30
	15
	50
	20
	10
	-
	-
	-
	24
	3
	0.25
	72
	48
	24

	
	Oceanography, coastal
	EUMETSAT
	W/m2
	60
	30
	15
	5
	2
	1
	-
	-
	-
	24
	3
	0.25
	72
	48
	24


	Comments
· No requirements expressed by WMO, GCOS, GOOS.  Proposed to be imported from EUM, also considering consistency with FAPAR requirements (parameter no. 046).
· The timeliness ( does not need to be unnecessarily long, that would prevent operational utilisation.


	Compacting assumption
Four entries: one for S&IA, one for Climate, two for oceanography.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  045 - Photosynthetically Active Radiation (PAR)  (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)

	Seasonal & Inter-Annual monitoring
	W/m2
	50 
	15 
	5
	500
	150
	50
	-
	-
	-
	24 
	3 
	1 
	6
	3 
	1 
	EUM, (WMO)

	Climate
	W/m2
	50 
	15 
	5
	10
	3
	1
	-
	-
	-
	24 
	3 
	1 
	6
	3 
	1 
	EUM, (GCOS)

	Oceanography, global
	W/m2
	50 
	15 
	5
	50
	20
	10
	-
	-
	-
	24
	3
	1 
	6
	3 
	1 
	EUM, (GOOS)

	Oceanography, coastal
	W/m2
	50 
	15 
	5
	5
	2
	1
	-
	-
	-
	24
	3
	1
	6
	3 
	1 
	EUM, (GOOS)


	Parameter  045 - Photosynthetically Active Radiation (PAR)  -   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
	Seasonal & Inter-Annual
	original
	W/m2
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	W/m2
	20 
	10 
	1 
	20 
	10 
	1 
	-
	-
	-
	24 
	3 
	1 
	3 
	1.5 
	1 

	WMO
	Climate
	original
	W/m2
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	W/m2
	15
	10
	6
	50
	10
	1
	-
	-
	-
	24
	3
	1
	168
	120
	72

	IGBP
	Oceanography, global
	original
	W/m2
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	W/m2
	60
	30
	15
	50
	20
	10
	-
	-
	-
	24
	3
	0.25
	72
	48
	24

	IGBP
	Oceanography, coastal
	original
	W/m2
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	W/m2
	60
	30
	15
	5
	2
	1
	-
	-
	-
	24
	3
	0.25
	72
	48
	24


	Parameter  046
	Fraction of Absorbed Photosynthetically Active Radiation (FAPAR)

	Fraction of PAR absorbed by vegetation (land or marine) for photosynthesis processes (generally around the “red”) - Physical unit: [ % ] - Accuracy unit: [ % ].


Original requirements

	Parameter 046
	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

	Fraction of Absorbed PAR (FAPAR)
	NWP Global
	WMO
	%
	20
	10
	5
	50
	10
	2
	-
	-
	-
	240
	120
	24
	240
	24
	3

	
	NWP Regional
	WMO
	%
	20
	10
	5
	50
	10
	2
	-
	-
	-
	240
	120
	24
	240
	24
	3

	
	Hydrology
	EUMETSAT
	%
	20
	10
	5
	5
	1
	0.1
	-
	-
	-
	240
	120
	120
	120
	60
	24

	
	Agricultural meteorology
	WMO
	%
	20
	7.9
	5
	100
	13.6
	5
	-
	-
	-
	168
	5.52
	1
	120
	40.8
	24

	
	Seasonal & Inter-Annual
	WMO
	%
	10
	6.3
	5
	500
	107.7
	50
	-
	-
	-
	720
	276
	168
	720
	74.4
	24

	
	
	EUMETSAT
	%
	20 
	10 
	5 
	5 
	1 
	0.1 
	-
	-
	-
	240 
	120 
	120 
	120 
	60 
	24 

	
	Climate
	GCOS
	%
	10
	7
	5
	2
	0.5
	0.25
	-
	-
	-
	720
	72
	24
	720
	360
	240

	
	
	EUMETSAT
	%
	20
	10
	5
	5
	1
	0.1
	-
	-
	-
	240
	120
	120
	120
	60
	24

	
	Oceanography, global
	EUMETSAT
	%
	10
	10
	5
	50
	10
	4
	-
	-
	-
	48
	24
	0.5
	12
	6
	3

	
	
	GOOS
	%
	20
	7.9
	5
	50
	17.1
	10
	-
	-
	-
	24
	2.8
	1
	168
	96
	72

	
	Oceanography, coastal
	EUMETSAT
	%
	10
	10
	5
	10
	10
	4
	-
	-
	-
	48
	24
	0.5
	12
	6
	3

	
	
	GOOS
	%
	20
	7.9
	5
	5
	1.7
	1
	-
	-
	-
	24
	2.8
	1
	168
	96
	72

	
	
	IOCCG
	%
	10
	4.5
	3
	0.5
	0.108
	0.05
	-
	-
	-
	24
	2.88
	1
	48
	3.62
	1

	
	Biosphere (large scale)
	IGBP
	%
	10
	6.3
	5
	200
	79.4
	50
	-
	-
	-
	720
	346
	240
	720
	346
	240

	
	Biosphere (small scale)
	IGBP
	%
	10
	6.3
	5
	1
	0.097
	0.03
	-
	-
	-
	720
	346
	240
	720
	346
	240


	Comments
· WMO requirements for Global and Regional NWP are identical.  Proposed to be merged, and same equirements extended to Hydrology.
· The observing cycle Δt seems often too long: the parameter is affected by diurnal variations.
· The timeliness ( does not need to be unnecessarily long, that would prevent operational utilisation.


	Compacting assumption
Nine entries: one for weather, one for agriculture, one for S&IA, one for climate, three for oceanography, two for biosphere
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  046 - Fraction of Absorbed Photosynthetically Active Radiation (FAPAR)  (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, Hydrology
	%
	20
	10
	5
	50
	10
	2
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 
	WMO, EUM

	Agricultural meteorology
	%
	20
	10
	5
	100
	20
	5
	-
	-
	-
	24 
	3 
	1 
	6
	3 
	1 
	WMO

	Seasonal & Inter-Annual monitoring
	%
	20
	10
	5
	500
	150
	50
	-
	-
	-
	24 
	3 
	1 
	6
	3 
	1 
	EUM, WMO

	Climate
	%
	20
	10
	5
	10
	3
	1
	-
	-
	-
	24
	3
	1 
	6
	3 
	1 
	GCOS, EUM

	Oceanography, global
	%
	50 
	15 
	5
	50
	20
	10
	-
	-
	-
	24
	3
	1 
	6
	3 
	1 
	GOOS, EUM

	Oceanography, regional
	%
	50 
	15 
	5
	5
	2
	1
	-
	-
	-
	24
	3
	1
	6
	3 
	1 
	GOOS, EUM

	Oceanography, coastal
	%
	50 
	15 
	5
	0.5
	0.15
	0.05
	-
	-
	-
	48
	6
	1
	48
	6
	1
	IOCCG

	Biosphere (large scale)
	%
	20
	10
	5
	200
	100
	50
	-
	-
	-
	24
	3
	1
	6
	3 
	1 
	IGBP

	Biosphere (small scale)
	%
	20
	10
	5
	1
	0.2
	0.03
	-
	-
	-
	24
	3
	1
	6
	3 
	1 
	IGBP


	Parameter  046 - Fraction of Absorbed Photosynthetically Active Radiation (FAPAR)  -   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
	10
	2
	-
	-
	-
	240
	120
	24
	240
	24
	3

	
	
	proposed
	%
	20
	10
	5
	50
	10
	2
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 

	WMO
	Regional NWP
	original
	%
	20
	10
	5
	50
	10
	2
	-
	-
	-
	240
	120
	24
	240
	24
	3

	
	
	proposed
	%
	20
	10
	5
	50
	10
	2
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 

	WMO
	Hydrology
	original
	%
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	%
	20
	10
	5
	50
	10
	2
	-
	-
	-
	6 
	3 
	1 
	12
	6 
	3 

	WMO
	Agricultural meteorology
	original
	%
	20
	7.9
	5
	100
	13.6
	5
	-
	-
	-
	168
	5.52
	1
	120
	40.8
	24

	
	
	proposed
	%
	20
	10
	5
	100
	20
	5
	-
	-
	-
	24 
	3 
	1 
	6
	3 
	1 

	WMO
	Seasonal & Inter-Annual
	original
	%
	10
	6.3
	5
	500
	107.7
	50
	-
	-
	-
	720
	276
	168
	720
	74.4
	24

	
	
	proposed
	%
	20
	10
	5
	500
	150
	50
	-
	-
	-
	24 
	3 
	1 
	6
	3 
	1 

	GCOS
	Climate
	original
	%
	10
	7
	5
	2
	0.5
	0.25
	-
	-
	-
	720
	72
	24
	720
	360
	240

	
	
	proposed
	%
	20
	10
	5
	10
	3
	1
	-
	-
	-
	24
	3
	1 
	6
	3 
	1 

	GOOS
	Oceanography, global
	original
	%
	20
	7.9
	5
	50
	17.1
	10
	-
	-
	-
	24
	2.8
	1
	168
	96
	72

	
	
	proposed
	%
	50 
	15 
	5
	50
	20
	10
	-
	-
	-
	24
	3
	1 
	6
	3 
	1 

	GOOS
	Oceanography, coastal
	original
	%
	20
	7.9
	5
	5
	1.7
	1
	-
	-
	-
	24
	2.8
	1
	168
	96
	72

	
	
	proposed
	%
	50 
	15 
	5
	5
	2
	1
	-
	-
	-
	24
	3
	1
	6
	3 
	1 

	IOCCG
	Oceanography, coastal
	original
	%
	10
	4.5
	3
	0.5
	0.108
	0.05
	-
	-
	-
	24
	2.88
	1
	48
	3.62
	1

	
	
	proposed
	%
	50 
	15 
	5
	0.5
	0.15
	0.05
	-
	-
	-
	48
	6
	1
	48
	6
	1

	IGBP
	Biosphere (large scale)
	original
	%
	10
	6.3
	5
	200
	79.4
	50
	-
	-
	-
	720
	346
	240
	720
	346
	240

	
	
	proposed
	%
	20
	10
	5
	200
	100
	50
	-
	-
	-
	24
	3
	1
	6
	3 
	1 

	IGBP
	Biosphere (small scale)
	original
	%
	10
	6.3
	5
	1
	0.097
	0.03
	-
	-
	-
	720
	346
	240
	720
	346
	240

	
	
	proposed
	%
	20
	10
	5
	1
	0.2
	0.03
	-
	-
	-
	24
	3
	1
	6
	3 
	1 


	Parameter  047
	Spare


	Parameter  048
	Spare


	Parameter  049
	Spare


	Parameter  050
	Spare






























































