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6.
Land and Solid Earth (No.s 71 to 100)
This Chapter collects and processes the requirements for the following parameters, associated to the theme of Land and Solid Earth.

	No.
	Parameter’s name
	Source of requirement
	Layer

	
	
	WMO
	EUM
	GCOS
	GOOS
	IGBP
	WCRP
	UNEP
	ICSU
	UNOOSA
	Sfc
	
	
	

	071
	Land surface temperature
	x
	x
	x
	
	x
	x
	
	
	
	x
	
	
	

	072
	Permafrost
	x
	x
	x
	
	
	
	
	
	
	x
	
	
	

	073
	Soil moisture at surface
	x
	x
	x
	
	x
	x
	
	
	
	x
	
	
	

	074
	Soil moisture profile (in the roots region)
	
	x
	
	
	
	
	
	
	
	x
	
	
	

	075
	Fraction of vegetated land
	
	x
	
	
	
	
	
	
	
	x
	
	
	

	076
	Vegetation type
	x
	x
	
	
	x
	
	x
	
	
	x
	
	
	

	077
	Leaf Area Index (LAI)
	x
	x
	x
	
	
	
	
	
	
	x
	
	
	

	078
	Normalised Difference Vegetation Index (NDVI)
	x
	x
	
	
	x
	
	x
	
	
	x
	
	
	

	079
	Fire fractional cover
	x
	x
	x
	
	x
	
	x
	
	
	x
	
	
	

	080
	Fire temperature
	x
	x
	
	
	x
	
	x
	
	
	x
	
	
	

	081
	Fire radiative power
	
	x
	
	
	
	
	
	
	
	x
	
	
	

	082
	Snow detection (mask)
	
	x
	
	
	
	
	
	
	
	x
	
	
	

	083
	Snow status (wet/dry)
	x
	x
	
	
	
	
	
	
	
	x
	
	
	

	084
	Snow cover
	x
	x
	x
	
	
	x
	
	
	
	x
	
	
	

	085
	Snow surface temperature
	
	x
	
	
	
	
	
	
	
	x
	
	
	

	086
	Snow albedo
	
	x
	
	
	
	
	
	
	
	x
	
	
	

	087
	Snow water equivalent
	x
	x
	x
	
	
	x
	
	
	
	x
	
	
	

	088
	Glacier cover
	
	x
	x
	
	
	
	
	
	
	x
	
	
	

	089
	Land surface imagery
	x
	
	x
	
	
	
	
	
	x
	x
	
	
	

	090
	Land cover
	x
	
	x
	
	x
	
	x
	
	
	x
	
	
	

	091
	Soil type
	x
	x
	
	
	x
	
	
	
	
	x
	
	
	

	092
	Land surface topography
	x
	
	
	
	x
	
	
	
	
	x
	
	
	

	093
	Ice sheet topography
	
	x
	x
	
	
	x
	
	
	
	x
	
	
	

	094
	Geoid
	x
	
	
	x
	
	
	
	x
	
	x
	
	
	

	095
	Crustal plates positioning
	
	
	
	
	
	
	
	x
	
	x
	
	
	

	096
	Crustal motion (horizontal and vertical)
	
	
	
	
	
	
	
	x
	
	x
	
	
	

	097
	Gravity field
	
	
	
	
	
	
	
	x
	
	-
	
	
	

	098
	Gravity gradients
	
	
	
	
	
	
	
	x
	
	-
	
	
	

	099
	Spare
	
	
	
	
	
	
	
	
	
	
	
	
	

	100
	Spare
	
	
	
	
	
	
	
	
	
	
	
	
	


Actually there are requirements for more parameters relative to Land and Solid Earth.  The selection of the set of parameters above was based on consideration of:
· the basic land surface fields (temperature, soil moisture)
· vegetation and fire
· snow and glaciers

· land structure and features

· solid Earth.

Basic land surface fields
Land temperature, although requestes as a sub-soil profile, is only considered at surface, whereas for soil moisture a profile is considered down to 3 m.  Permafrost also is considered.
Vegetation and fire
The fractional cover, the type and two vegetation indexes (LAI and NDVI) have been considered.  For fire, the radiative power has been added to the “classical” area and temperature.
Snow and glaciers
Many parameters are requested by the snow community.  The selection included detection and status (two binary observations), fractional cover, surface temperature and albedo, and the water equivalent.  For glacier, only the cover has been considered.  In general, observations concerning lakes and water on ground have been considered as follow-on of other more direct observations.
Land structure and features

The basic Land surface imagery has been considered as well as the most direct derivatives (land cover and soil type).  Topography has been considered for land surface and ice sheet.

Solid Earth
These parameters have been requested by ICSU (geoid also by WMO and GOOS).  In addition to geoid, crustal plates positioning and motion, and gravity field and gradients have been considered.
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

	Soil temperature profile
	EUM
	No remote sensing principle available for this parameter.

	Smoke detection
	EUM
	Ordinary derivative of the multi-purpose imagery mission, specifically from Cloudand water vapour imagery (no. 011) and Cloud type (no. 015).  The cluster analysis enables identifying these objects.

	Fire detection
	
	

	Volcanic ash plume
	
	

	Biomass
	GCOS
	Too generic parameter.  To be estimated from vegetation indexes.

	Snow depth
	EUM
	Direct measurement would be problematic:

· monitoring snow surface topography changes by radar altimeter would require very long time to get appropriate horizontal resolution (~ 1 y for ~ 3 km);
· SAR interferometry detects changes of surface topography but, at the (low) frequencies used for SAR dry snow is semi-transparent.
Some information on snow depth is contextually provided by the algorithm to process Snow water equivalent (no. 087).

	Lake surface temperature
	EUM, GCOS
	Not different from “Sea surface temperature” (no. 056).

	Glacier topography
	GCOS
	Special case of “Ice sheet topography” (no. 093).

	Lake level
	GCOS
	Special case of “Land surface topography” (no. 092).

	Ground water
	GCOS
	Ordinary derivative of the “Land surface imagery” mission (no. 089).  The cluster analysis enables identifying these objects,

	River discharge
	
	

	Wetland extent
	
	

	Coastlines
	IGBP
	Ordinary derivative of the “Land surface imagery” mission (no. 089).


Anticipated main problems in this Chapter 6
Managing this Chapter on the theme of land has been very difficult:

· The requirements have been put forward by too many different entities independently of each other, some not very familiar with the structure of the WMO/CEOS Database.  Consequently, this set of requirement figures is particularly noisy.

· The observing cycle often reflects the practise of integrating over long periods, neglecting that the observation, per-sé, may be affected by diurnal variations, or is subject to fast variations at special times that need to be captured (onset of vegetation, snow melting, …).  The timeliness requirement ( is often unnecessarily long, missing vision for future operational applications.

· There are many gaps in WMO requirements, specifically in the areas of agricultural meteorology and hydrology, and also as concerns disaster monitoring.  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  071
	Land surface temperature

	Temperature of the apparent surface of land (bare soil or vegetation) - Physical unit: [ K ] - Accuracy unit: [ K ].


Original requirements

	Parameter 071
	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

	Land surface temperature
	NWP, Global
	WMO
	K
	4
	1
	0.5
	250
	15
	5
	-
	-
	-
	6
	3
	0.5
	6
	0.5
	0.1

	
	
	EUMETSAT
	K
	4
	1
	0.5
	100
	15
	2
	-
	-
	-
	6
	3
	0.5
	6
	2
	0.5

	
	NWP, Regional
	WMO
	K
	4
	1
	0.5
	250
	15
	3
	-
	-
	-
	6
	3
	0.5
	6
	0.5
	0.1

	
	
	EUMETSAT
	K
	4
	1
	0.5
	20
	5
	2
	-
	-
	-
	6
	3
	0.5
	1
	0.75
	0.5

	
	Nowcasting
	WMO
	K
	3
	0.909
	0.5
	50
	3.7
	1
	-
	-
	-
	1
	0.397
	0.25
	0.5
	0.147
	0.08

	
	Agricultural meteorology
	WMO
	K
	2
	0.565
	0.3
	10
	0.464
	0.1
	-
	-
	-
	72
	4.2
	1
	24
	6
	3

	
	Hydrology
	WMO
	K
	3
	0.646
	0.3
	250
	0.292
	0.01
	-
	-
	-
	168
	5.5
	1
	168
	45.9
	24

	
	
	EUMETSAT
	K
	4
	1
	0.5
	100
	15
	2
	-
	-
	-
	6
	3
	0.1
	6
	2
	0.5

	
	Climate
	GCOS
	K
	2
	1.3
	1
	500
	10
	1
	-
	-
	-
	72
	48
	24
	6
	4
	3

	
	
	EUMETSAT
	K
	4
	1
	0.5
	250
	15
	2
	-
	-
	-
	12
	6
	3
	12
	6
	3

	
	
	WCRP
	K
	4
	1.6
	1
	250
	85.5
	50
	-
	-
	-
	12
	4.8
	3
	1440
	907.1
	720

	
	Biosphere, global
	IGBP
	K
	5
	2.7
	2
	200
	79.4
	50
	-
	-
	-
	720
	346.1
	240
	720
	346.1
	240

	
	Biosphere. regional
	IGBP
	K
	3
	1.4
	1
	1
	0.097
	0.03
	-
	-
	-
	10
	2.2
	1
	24
	15.1
	12


	Comments

· Too extreme variations across applications (sometimes similar) and internal to an application (e.g., sometimes more than two orders of magnitude from goal to threshold for horizontal resolution).  Compacting requires strong forcing.
· Requirements from Global and Regional NWP very close to each other.  Proposed to be merged.  Other merging (nowcasting and agricultural, hydrology and regional biosphere, climate study and global biosphere) more forced.
· Need to harmonise with soil moisture.


	Compacting assumption

Five entries: one for NWP, one  for nowcasting and agricultural met., one for hydrology and regional biosphere, one for climate monitoring, one for climate study and global biosphere.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  071 - Land surface 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 and Regional NWP
	K
	4
	1
	0.5
	100
	20
	3
	-
	-
	-
	6
	3
	0.5
	6
	0.5
	0.1
	WMO, EUM

	Nowcasting and Agricultural met.
	K
	3
	1
	0.3
	50
	2
	0.1
	-
	-
	-
	1
	0.5
	0.25
	0.5
	0.25
	0.1
	WMO

	Hydrology and regional biosphere
	K
	3
	1
	0.3
	100
	3
	0.1
	-
	-
	-
	3
	1
	0.5
	1
	0.5
	0.25
	WMO, EUM, IGBP

	Climate monitoring
	K
	4
	1
	0.5
	100
	20
	1
	-
	-
	-
	12
	6
	3
	12
	6
	3
	GCOS, EUM

	Climate study and global biosphere
	K
	4
	2
	1
	200
	60
	20
	-
	-
	-
	12
	6
	3
	168
	72
	24
	WCRP, IGBP


	Parameter  071 - Land surface 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
	Global NWP
	original
	K
	4
	1
	0.5
	250
	15
	5
	-
	-
	-
	6
	3
	0.5
	6
	0.5
	0.1

	
	
	proposed
	K
	4
	1
	0.5
	100
	20
	3
	-
	-
	-
	6
	3
	0.5
	6
	0.5
	0.1

	WMO
	Regional NWP
	original
	K
	4
	1
	0.5
	250
	15
	3
	-
	-
	-
	6
	3
	0.5
	6
	0.5
	0.1

	
	
	proposed
	K
	4
	1
	0.5
	100
	20
	3
	-
	-
	-
	6
	3
	0.5
	6
	0.5
	0.1

	WMO
	Nowcasting
	original
	K
	3
	0.909
	0.5
	50
	3.7
	1
	-
	-
	-
	1
	0.397
	0.25
	0.5
	0.147
	0.08

	
	
	proposed
	K
	3
	1
	0.3
	50
	2
	0.1
	-
	-
	-
	1
	0.5
	0.25
	0.5
	0.25
	0.1

	WMO
	Agricultural meteorology
	original
	K
	2
	0.565
	0.3
	10
	0.464
	0.1
	-
	-
	-
	72
	4.2
	1
	24
	6
	3

	
	
	proposed
	K
	3
	1
	0.3
	50
	2
	0.1
	-
	-
	-
	1
	0.5
	0.25
	0.5
	0.25
	0.1

	WMO
	Hydrology
	original
	K
	3
	0.646
	0.3
	250
	0.292
	0.01
	-
	-
	-
	168
	5.5
	1
	168
	45.9
	24

	
	
	proposed
	K
	3
	1
	0.3
	100
	3
	0.1
	-
	-
	-
	3
	1
	0.5
	1
	0.5
	0.25

	GCOS
	Climate monitoring
	original
	K
	2
	1.3
	1
	500
	10
	1
	-
	-
	-
	72
	48
	24
	6
	4
	3

	
	
	proposed
	K
	4
	1
	0.5
	100
	20
	1
	-
	-
	-
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original
	K
	4
	1.6
	1
	250
	85.5
	50
	-
	-
	-
	12
	4.8
	3
	1440
	907.1
	720

	
	
	proposed
	K
	4
	2
	1
	200
	60
	20
	-
	-
	-
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere, global
	original
	K
	5
	2.7
	2
	200
	79.4
	50
	-
	-
	-
	720
	346.1
	240
	720
	346.1
	240

	
	
	proposed
	K
	4
	2
	1
	200
	60
	20
	-
	-
	-
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere, regional
	original
	K
	3
	1.4
	1
	1
	0.097
	0.03
	-
	-
	-
	10
	2.2
	1
	24
	15.1
	12

	
	
	proposed
	K
	3
	1
	0.3
	100
	3
	0.1
	-
	-
	-
	3
	1
	0.5
	1
	0.5
	0.25


	Parameter  072
	Permafrost

	Fraction of an area that is persistently frozen (round the year) - Physical unit: [ % ] - Accuracy unit: [ % ].


Original requirements

	Parameter 072
	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

	Permafrost
	Hydrology
	WMO
	%
	25
	8.5
	5
	100
	1
	0.1
	-
	-
	-
	72
	13.7
	6
	144
	17.3
	6

	
	
	EUMETSAT
	%
	25
	10
	5
	100
	3
	0.1
	-
	-
	-
	72
	24
	6
	144
	24
	6

	
	Climate
	GCOS
	%
	10
	7
	5
	10
	0.85
	0.25
	-
	-
	-
	120
	36
	24
	120
	36
	24

	
	
	EUMETSAT
	%
	25
	10
	5
	10
	1
	0.01
	-
	-
	-
	2160
	720
	240
	2160
	1200
	720


	Comments

· Need to harmonise with land surface temperature.


	Compacting assumption

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


	Parameter  072 - Permafrost  (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)

	Hydrology
	%
	25
	10
	5
	100
	3
	0.1
	-
	-
	-
	72
	24
	6
	48
	12
	3
	WMO, EUM

	Climate monitoring
	%
	25
	10
	5
	10
	1
	0.1
	-
	-
	-
	72
	24
	6
	168
	72
	24
	GCOS, EUM


	Parameter  072 - Permafrost  -   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
	Hydrology
	original
	%
	25
	8.5
	5
	100
	1
	0.1
	-
	-
	-
	72
	13.7
	6
	144
	17.3
	6

	
	
	proposed
	%
	25
	10
	5
	100
	3
	0.1
	-
	-
	-
	72
	24
	6
	48
	12
	3

	GCOS
	Climate monitoring
	original
	%
	10
	7
	5
	10
	0.85
	0.25
	-
	-
	-
	120
	36
	24
	120
	36
	24

	
	
	proposed
	%
	25
	10
	5
	10
	1
	0.1
	-
	-
	-
	72
	24
	6
	168
	72
	24


	Parameter  073
	Soil moisture at surface

	Fractional content of water in a volume of wet soil.  Surface layer (upper few centimetres) - Physical unit: [ m3/m3 ] - Accuracy unit: [m3/m3 ].


Original requirements

	Parameter 073
	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

	Soil moisture

at surface
	NWP, Global
	WMO
	g/kg
	50
	20
	10
	100
	15
	5
	-
	-
	-
	120
	24
	3
	120
	24
	3

	
	
	EUMETSAT
	m3(m-3
	0.1
	0.05
	0.01
	50
	15
	5
	-
	-
	-
	12
	3
	1
	6
	2
	0.5

	
	NWP, Regional
	WMO
	g/kg
	50
	20
	10
	100
	15
	3
	-
	-
	-
	120
	24
	3
	120
	24
	3

	
	
	EUMETSAT
	m3(m-3
	0.1
	0.05
	0.01
	20
	5
	2
	-
	-
	-
	12
	3
	0.5
	0.5
	0.35
	0.25

	
	Nowcasting
	WMO
	g/kg
	50
	17.1
	10
	50
	10.8
	5
	-
	-
	-
	48
	19
	12
	24
	9.53
	6

	
	
	EUMETSAT
	m3(m-3
	0.1
	0.07
	0.05
	10
	1
	0.1
	-
	-
	-
	24
	6
	1
	24
	3
	0.25

	
	Agricultural meteorology
	WMO
	g/kg
	50
	17.1
	10
	1
	0.215
	0.1
	-
	-
	-
	168
	45.6
	24
	120
	40.8
	24

	
	Hydrology
	WMO 
	g/kg
	50
	17.1
	10
	250
	0.292
	0.01
	-
	-
	-
	72
	33.6
	24
	3456
	124.8
	24

	
	
	EUMETSAT
	m3(m-3
	0.1
	0.05
	0.01
	50
	20
	5
	-
	-
	-
	48
	12
	3
	2
	0.75
	0.25

	
	Seasonal & Inter-Annual
	WMO
	g/kg
	50
	17.1
	10
	500
	107.7
	50
	-
	-
	-
	168
	48
	24
	168
	48
	24

	
	
	EUMETSAT
	m3(m-3
	0.1
	0.05
	0.02
	500
	150
	50
	-
	-
	-
	168
	60
	24
	168
	60
	24

	
	Climate
	GCOS
	g/kg
	10
	7
	5
	100
	60
	50
	-
	-
	-
	720
	264
	168
	17280
	10800
	8640

	
	
	EUMETSAT
	m3(m-3
	0.1
	0.05
	0.01
	100
	20
	1
	-
	-
	-
	48
	12
	3
	120
	96
	72

	
	
	WCRP
	g/kg
	50
	17.1
	10
	250
	38.3
	15
	-
	-
	-
	240
	52.8
	24
	720
	345.6
	240

	
	Biosphere, global
	IGBP
	m3(m-3
	???
	???
	???
	200
	79.4
	50
	-
	-
	-
	720
	345.6
	240
	2160
	1039
	720

	
	Biosphere. regional
	IGBP
	m3(m-3
	???
	???
	???
	1
	0.097
	0.03
	-
	-
	-
	240
	52.8
	24
	24
	6
	3


	Comments

· Too extreme variations across applications (sometimes similar) and internal to an application (e.g., sometimes more than two orders of magnitude from goal to threshold for horizontal resolution).  Compacting requires strong forcing.
· Requirements from Global and Regional NWP very close to each other.  Proposed to be merged.  Same as with S&IA, though not very close.  Other merging (nowcasting and agricultural, hydrology and regional biosphere, climate study and global biosphere) more forced.
· Need to harmonise with land surface temperature.
· Correct unit (m3(m-3) only used by EUMETSAT.  Conversion g/kg to m3(m-3 performed by assuming a soil density of 2.5 g/cm3.


	Compacting assumption

Five entries: one for NWP and S&IA, one  for nowcasting and agricultural met., one for hydrology and regional biosphere, one for climate monitoring, one for climate study and global biosphere.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  073 - Soil moisture at 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 and Regional NWP, S&IA
	m3(m-3
	0.1
	0.05
	0.02
	100
	20
	3
	-
	-
	-
	6
	3
	0.5
	6
	0.5
	0.1
	WMO, EUM

	Nowcasting and Agricultural met.
	m3(m-3
	0.1
	0.05
	0.02
	50
	2
	0.1
	-
	-
	-
	1
	0.5
	0.25
	0.5
	0.25
	0.1
	WMO, EUM

	Hydrology and regional biosphere
	m3(m-3
	0.1
	0.05
	0.02
	100
	3
	0.1
	-
	-
	-
	3
	1
	0.5
	1
	0.5
	0.25
	WMO, EUM, IGBP

	Climate monitoring
	m3(m-3
	0.05
	0.02
	0.01
	100
	20
	1
	-
	-
	-
	12
	6
	3
	12
	6
	3
	GCOS, EUM

	Climate study and global biosphere
	m3(m-3
	0.1
	0.05
	0.02
	200
	60
	20
	-
	-
	-
	12
	6
	3
	168
	72
	24
	WCRP, IGBP


	Parameter  073 - Soil moisture at 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
	g/kg
	50
	20
	10
	100
	15
	5
	-
	-
	-
	120
	24
	3
	120
	24
	3

	
	
	proposed
	m3(m-3
	0.1
	0.05
	0.02
	100
	20
	3
	-
	-
	-
	6
	3
	0.5
	6
	0.5
	0.1

	WMO
	Regional NWP
	original
	g/kg
	50
	20
	10
	100
	15
	3
	-
	-
	-
	120
	24
	3
	120
	24
	3

	
	
	proposed
	m3(m-3
	0.1
	0.05
	0.02
	100
	20
	3
	-
	-
	-
	6
	3
	0.5
	6
	0.5
	0.1

	WMO
	Nowcasting
	original
	g/kg
	50
	17.1
	10
	50
	10.8
	5
	-
	-
	-
	48
	19
	12
	24
	9.53
	6

	
	
	proposed
	m3(m-3
	0.1
	0.05
	0.02
	50
	2
	0.1
	-
	-
	-
	1
	0.5
	0.25
	0.5
	0.25
	0.1

	WMO
	Agricultural meteorology
	original
	g/kg
	50
	17.1
	10
	1
	0.215
	0.1
	-
	-
	-
	168
	45.6
	24
	120
	40.8
	24

	
	
	proposed
	m3(m-3
	0.1
	0.05
	0.02
	50
	2
	0.1
	-
	-
	-
	1
	0.5
	0.25
	0.5
	0.25
	0.1

	WMO
	Hydrology
	original
	g/kg
	50
	17.1
	10
	250
	0.292
	0.01
	-
	-
	-
	72
	33.6
	24
	3456
	124.8
	24

	
	
	proposed
	m3(m-3
	0.1
	0.05
	0.02
	100
	3
	0.1
	-
	-
	-
	3
	1
	0.5
	1
	0.5
	0.25

	WMO
	Seasonal & Inter-Annual
	original
	g/kg
	50
	17.1
	10
	500
	107.7
	50
	-
	-
	-
	168
	48
	24
	168
	48
	24

	
	
	proposed
	m3(m-3
	0.1
	0.05
	0.02
	100
	20
	3
	-
	-
	-
	6
	3
	0.5
	6
	0.5
	0.1

	GCOS
	Climate monitoring
	original
	g/kg
	10
	7
	5
	100
	60
	50
	-
	-
	-
	720
	264
	168
	17280
	10800
	8640

	
	
	proposed
	m3(m-3
	0.05
	0.02
	0.01
	100
	20
	1
	-
	-
	-
	12
	6
	3
	12
	6
	3

	WCRP
	Climate study
	original
	g/kg
	50
	17.1
	10
	250
	38.3
	15
	-
	-
	-
	240
	52.8
	24
	720
	345.6
	240

	
	
	proposed
	m3(m-3
	0.1
	0.05
	0.02
	200
	60
	20
	-
	-
	-
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere, global
	original
	m3(m-3
	???
	???
	???
	200
	79.4
	50
	-
	-
	-
	720
	345.6
	240
	2160
	1039
	720

	
	
	proposed
	m3(m-3
	0.1
	0.05
	0.02
	200
	60
	20
	-
	-
	-
	12
	6
	3
	168
	72
	24

	IGBP
	Biosphere, regional
	original
	m3(m-3
	???
	???
	???
	1
	0.097
	0.03
	-
	-
	-
	240
	52.8
	24
	24
	6
	3

	
	
	proposed
	m3(m-3
	0.1
	0.05
	0.02
	100
	3
	0.1
	-
	-
	-
	3
	1
	0.5
	1
	0.5
	0.25


	Parameter  074
	Soil moisture profile (in the roots region)

	Sub-soil vertical profile of the fractional content of water in a volume of wet soil.  Requested from surface down to ~ 3 m - Physical unit: [ m3/m3 ] - Accuracy unit: [m3/m3 ].


Original requirements

	Parameter 074
	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

	Soil moisture profile

(in the roots region)
	NWP, Global
	EUMETSAT
	m3(m-3
	0.1
	0.1
	0.02
	50
	15
	5
	0.003
	0.001
	0.0006
	120
	24
	3
	120
	24
	3

	
	NWP, Regional
	EUMETSAT
	m3(m-3
	0.1
	0.1
	0.02
	20
	5
	1
	0.003
	0.001
	0.0006
	24
	6
	1
	1
	0.5
	0.25

	
	Nowcasting
	EUMETSAT
	m3(m-3
	0.1
	0.1
	0.05
	50
	50
	1
	0.003
	0.0015
	0.0010
	24
	24
	1
	24
	3
	0.25

	
	Hydrology
	EUMETSAT
	m3(m-3
	0.2
	0.1
	0.01
	50
	20
	5
	0.003
	0.001
	0.0006
	48
	12
	3
	2
	0.75
	0.25

	
	Climate
	EUMETSAT
	m3(m-3
	0.1
	0.1
	0.01
	100
	25
	10
	0.003
	0.001
	0.0001
	120
	48
	24
	120
	96
	72


	Comments

· Requirements only expressed by EUMETSAT.  Proposed to be extended to WMO and GCOS.

· Requirements from Global and Regional NWP very close to each other.  Proposed to be merged.  Same as with nowcasting and hydrology. though not very close.
· Need to harmonise with surface soil moisture.

· Vertical profile required from surface to 3 metres below, in up to 10 layers (climate). 5 layers (NWP), 3 layers (nowcasting/hydrology).


	Compacting assumption

Three entries: one for NWP, one  for nowcasting and hydrology, one for climate.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  074 - Soil moisture profile (in the roots region)  (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 and Regional NWP
	m3(m-3
	0.1
	0.05
	0.02
	100
	20
	3
	0.003
	0.001
	0.0006
	6
	3
	0.5
	6
	0.5
	0.1
	EUM, (WMO)

	Nowcasting and Hydrology
	m3(m-3
	0.1
	0.05
	0.02
	50
	2
	0.1
	0.003
	0.0015
	0.001
	3
	1
	0.5
	1
	0.5
	0.25
	EUM, (WMO

	Climate monitoring
	m3(m-3
	0.05
	0.02
	0.01
	100
	20
	1
	0.003
	0.001
	0.0003
	12
	6
	3
	12
	6
	3
	EUM, (GCOS)


	Parameter  074 - Soil moisture profile (in the roots region)  -   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
	m3(m-3
	0.1
	0.05
	0.02
	100
	20
	3
	0.003
	0.001
	0.0006
	6
	3
	0.5
	6
	0.5
	0.1

	WMO
	Regional NWP
	original
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	m3(m-3
	0.1
	0.05
	0.02
	100
	20
	3
	0.003
	0.001
	0.0006
	6
	3
	0.5
	6
	0.5
	0.1

	WMO
	Nowcasting
	original
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	m3(m-3
	0.1
	0.05
	0.02
	50
	2
	0.1
	0.003
	0.0015
	0.001
	3
	1
	0.5
	1
	0.5
	0.25

	WMO
	Hydrology
	original
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	m3(m-3
	0.1
	0.05
	0.02
	50
	2
	0.1
	0.003
	0.0015
	0.001
	3
	1
	0.5
	1
	0.5
	0.25

	GCOS
	Climate monitoring
	original
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	m3(m-3
	0.05
	0.02
	0.01
	100
	20
	1
	0.003
	0.001
	0.0003
	12
	6
	3
	12
	6
	3


	Parameter  075
	Fraction of vegetated land

	Fraction of vegetated land in an area - Physical unit: [ % ] - Accuracy unit: [ % ].


Original requirements

	Parameter 075
	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 vegetated land
	NWP, Regional
	EUMETSAT
	%
	20 
	10 
	5 
	5 
	1 
	0.1 
	-
	-
	-
	240 
	120 
	120 
	48 
	12 
	3 

	
	Hydrology
	EUMETSAT
	%
	20 
	10 
	5 
	5 
	0.2 
	0.1 
	-
	-
	-
	240 
	120 
	120 
	120 
	60 
	24 

	
	Climate
	EUMETSAT
	%
	20 
	10 
	5 
	5 
	0.2 
	0.1 
	-
	-
	-
	240 
	120 
	120 
	120 
	60 
	24 


	Comments

· Requirements only expressed by EUMETSAT.  Proposed to be extended to WMO and GCOS.


	Compacting assumption

One entry: same for WMO and climate.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  075 - Fraction of vegetated land  (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, Hydrology, Climate
	%
	20 
	10 
	5 
	5 
	1 
	0.1 
	-
	-
	-
	168
	72
	24
	168
	72
	24
	EUM, (WMO), (GCOS)


	Parameter  075 - Fraction of vegetated land  -   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
	Regional NWP
	original
	
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	%
	20 
	10 
	5 
	5 
	1 
	0.1 
	-
	-
	-
	168
	72
	24
	168
	72
	24

	WMO
	Hydrology
	original
	
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	%
	20 
	10 
	5 
	5 
	1 
	0.1 
	-
	-
	-
	168
	72
	24
	168
	72
	24

	GCOS
	Climate monitoring
	original
	
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	%
	20 
	10 
	5 
	5 
	1 
	0.1 
	-
	-
	-
	168
	72
	24
	168
	72
	24


	Parameter  076
	Vegetation type

	Result of the classification of different types of vegetation within a vegetated area - Accuracy expressed as number of classes.  Actually [ classes-1 ] is used, so that smaller figure corresponds to better performance, as usual.


Original requirements

	Parameter 076
	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

	Vegetation type
	NWP, Global
	WMO
	classes-1
	0.111
	0.083
	0.056
	50
	10
	2
	-
	-
	-
	720
	360
	168
	168
	48
	24

	
	NWP, Regional
	WMO
	classes-1
	0.111
	0.083
	0.056
	50
	10
	2
	-
	-
	-
	720
	360
	168
	168
	48
	24

	
	Nowcasting
	EUMETSAT
	classes-1
	0.25
	0.1
	0.1
	2
	0.5
	0.1
	-
	-
	-
	87600
	43800
	8760
	720
	240
	72

	
	Agricultural meteorology
	WMO
	classes-1
	0.2
	0.061
	0.033
	0.5
	0.1077
	0.05
	-
	-
	-
	1440
	907.2
	720
	168
	45.6
	24

	
	Hydrology
	WMO
	classes-1
	0.2
	0.043
	0.02
	1
	0.0464
	0.001
	-
	-
	-
	8760
	629
	168
	720
	74.4
	24

	
	
	EUMETSAT
	classes-1
	0.2
	0.05
	0.02
	100
	15
	0.1
	-
	-
	-
	52500
	720
	24
	2160
	240
	24

	
	Seasonal & Inter-Annual
	WMO
	classes-1
	0.111
	0.067
	0.056
	500
	107.7
	50
	-
	-
	-
	720
	360
	168
	168
	48
	24

	
	
	EUMETSAT
	classes-1
	0.111
	0.083
	0.056
	2
	0.5
	0.1
	-
	-
	-
	87600
	43800
	8760
	720
	120
	24

	
	Climate
	EUMETSAT
	classes-1
	0.1
	0.05
	0.02
	2
	0.5
	0.1
	-
	-
	-
	87600
	43800
	8760
	8760
	2500
	720

	
	Biosphere, global
	IGBP-1
	classes-1
	0.111
	0.070
	0.056
	50
	6.5
	5
	-
	-
	-
	36000
	14030
	8760
	4320
	2722
	2160

	
	
	IGBP-2
	classes-1
	0.111
	0.070
	0.056
	1
	0.222
	0.1
	-
	-
	-
	4320
	2722
	2160
	4320
	2722
	2160

	
	Biosphere, regional
	IGBP-1
	classes-1
	0.111
	0.070
	0.056
	0.5
	0.171
	0.1
	-
	-
	-
	36000
	14030
	8760
	4320
	2722
	2160

	
	
	IGBP-2
	classes-1
	1
	0.625
	0.5
	0.1
	0.0215
	0.01
	-
	-
	-
	720
	345.6
	240
	4320
	2722
	2160

	
	Environment
	UNEP
	classes-1
	0.111
	0.077
	0.056
	0.01
	0.0022
	0,001
	-
	-
	-
	36000
	14030
	8760
	36000
	14030
	8760


	Comments

· Too extreme variations across applications (sometimes similar) and internal to an application (e.g., sometimes more than two orders of magnitude from goal to threshold for horizontal resolution).  Compacting requires strong forcing.
· Requirements from Global and Regional NWP very close to each other.  Proposed to be merged.  Same as with S&IA, though not very close.  Other merging (nowcasting and hydrology, agricultural meteorology and regional biosphere; climate and global biosphere) more forced.
· Need to harmonise with LAI and NDVI.


	Compacting assumption

Five entries: one for NWP and S&IA; one  for nowcasting and hydrology, one for agricultural meteorology and regional biosphere, one for climate monitoring and global biosphere, one for UNEP.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  076 - Vegetation 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)

	Global and Regional NWP, S&IA
	classes-1
	0.125
	0.083
	0.05
	50
	10
	2
	-
	-
	-
	720
	360
	168
	168
	72
	24
	WMO, EUM

	Nowcasting and Hydrology
	classes-1
	0.25
	0.125
	0.062
	2
	0.6
	0.2
	-
	-
	-
	720
	360
	168
	168
	72
	24
	WMO, EUM

	Agricultural met. and regional biosphere
	classes-1
	0.125
	0.056
	0.025
	1
	0.1
	0.01
	-
	-
	-
	720
	360
	168
	168
	72
	24
	WMO, EUM, IGBP

	Climate monitoring and global biosphere
	classes-1
	0.167
	0.083
	0.042
	10
	3
	1
	-
	-
	-
	720
	360
	168
	168
	72
	24
	EUM, IGBP, (GCOS)

	Environment
	classes-1
	0.125
	0.083
	0.05
	0.1
	0.01
	0.001
	-
	-
	-
	720
	360
	168
	168
	72
	24
	UNEP


	Parameter  076 - Vegetation 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
	Global NWP
	original
	classes-1
	0.111
	0.083
	0.056
	50
	10
	2
	-
	-
	-
	720
	360
	168
	168
	48
	24

	
	
	proposed
	classes-1
	0.125
	0.083
	0.05
	50
	10
	2
	-
	-
	-
	720
	360
	168
	168
	72
	24

	WMO
	Regional NWP
	original
	classes-1
	0.111
	0.083
	0.056
	50
	10
	2
	-
	-
	-
	720
	360
	168
	168
	48
	24

	
	
	proposed
	classes-1
	0.125
	0.083
	0.05
	50
	10
	2
	-
	-
	-
	720
	360
	168
	168
	72
	24

	WMO
	Nowcasting
	original
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	classes-1
	0.25
	0.125
	0.062
	2
	0.6
	0.2
	-
	-
	-
	720
	360
	168
	168
	72
	24

	WMO
	Agricultural meteorology
	original
	classes-1
	0.2
	0.061
	0.033
	0.5
	0.1077
	0.05
	-
	-
	-
	1440
	907.2
	720
	168
	45.6
	24

	
	
	proposed
	classes-1
	0.125
	0.056
	0.025
	1
	0.1
	0.01
	-
	-
	-
	720
	360
	168
	168
	72
	24

	WMO
	Hydrology
	original
	classes-1
	0.2
	0.043
	0.02
	1
	0.0464
	0.001
	-
	-
	-
	8760
	629
	168
	720
	74.4
	24

	
	
	proposed
	classes-1
	0.25
	0.125
	0.062
	2
	0.6
	0.2
	-
	-
	-
	720
	360
	168
	168
	72
	24

	WMO
	Seasonal & Inter-Annual
	original
	classes-1
	0.111
	0.067
	0.056
	500
	107.7
	50
	-
	-
	-
	720
	360
	168
	168
	48
	24

	
	
	proposed
	classes-1
	0.125
	0.083
	0.05
	50
	10
	2
	-
	-
	-
	720
	360
	168
	168
	72
	24

	GCOS
	Climate monitoring
	original
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	classes-1
	0.167
	0.083
	0.042
	10
	3
	1
	-
	-
	-
	720
	360
	168
	168
	72
	24

	IGBP
	Biosphere, global
	original-1
	classes-1
	0.111
	0.070
	0.056
	50
	6.5
	5
	-
	-
	-
	36000
	14030
	8760
	4320
	2722
	2160

	
	
	original-2
	classes-1
	0.111
	0.070
	0.056
	1
	0.222
	0.1
	-
	-
	-
	4320
	2722
	2160
	4320
	2722
	2160

	
	
	proposed
	classes-1
	0.167
	0.083
	0.042
	10
	3
	1
	-
	-
	-
	720
	360
	168
	168
	72
	24

	IGBP
	Biosphere, regional
	original-1
	classes-1
	0.111
	0.070
	0.056
	0.5
	0.171
	0.1
	-
	-
	-
	36000
	14030
	8760
	4320
	2722
	2160

	
	
	original-2
	classes-1
	1
	0.625
	0.5
	0.1
	0.0215
	0.01
	-
	-
	-
	720
	345.6
	240
	4320
	2722
	2160

	
	
	proposed
	classes-1
	0.125
	0.056
	0.025
	1
	0.1
	0.01
	-
	-
	-
	720
	360
	168
	168
	72
	24

	UNEP
	Environment
	original
	classes-1
	0.111
	0.077
	0.056
	0.01
	0.0022
	0,001
	-
	-
	-
	36000
	14030
	8760
	36000
	14030
	8760

	
	
	proposed
	classes-1
	0.125
	0.083
	0.05
	0.1
	0.01
	0.001
	-
	-
	-
	720
	360
	168
	168
	72
	24


	Parameter  077
	Leaf Area Index (LAI)

	One half of the total projected green leaf fractional area in the plant canopy within a given area.  Representative of total biomass and health of vegetation - Physical unit: [ % ] - Accuracy unit: [ % ].


Original requirements

	Parameter 077
	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

	Leaf Area Index (LAI)
	NWP, Global
	WMO
	%
	20 
	10 
	5 
	50 
	10 
	2 
	-
	-
	-
	240 
	120 
	24
	240
	24
	3

	
	
	EUMETSAT
	%
	20 
	10 
	5 
	50 
	10 
	2 
	-
	-
	-
	240 
	120 
	120 
	120 
	36 
	6 

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

	
	
	EUMETSAT
	%
	20 
	10 
	5 
	5 
	1 
	0.1 
	-
	-
	-
	240 
	120 
	120 
	24 
	3 
	0.5 

	
	Nowcasting
	EUMETSAT
	%
	20 
	10 
	5 
	5 
	1 
	0.1 
	-
	-
	-
	240 
	120 
	120 
	48 
	12 
	3 

	
	Agricultural meteorology
	WMO
	%
	10
	6.3
	5
	10
	0.1
	0.01
	-
	-
	-
	168
	134.4
	120
	120
	40.8
	24

	
	Hydrology
	WMO
	%
	20
	7.9
	5
	10
	0.1
	0.01
	-
	-
	-
	576
	254
	168
	120 
	40.8
	24 

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

	
	Climate
	GCOS
	%
	10
	7
	5
	10
	0.85
	0.25
	-
	-
	-
	720
	72
	24
	2160
	1080
	720

	
	
	EUMETSAT
	%
	20 
	10 
	5 
	5 
	0.2 
	0.1 
	-
	-
	-
	240 
	120 
	120 
	720 
	408 
	240 


	Comments

· Requirements from Global and Regional NWP very close to each other.  Proposed to be merged.  Same as with nowcasting, agricultural meteorology and hydrology, though not very close.
· Need to harmonise with NDVI.


	Compacting assumption

Three entries: one for NWP; one  for nowcasting, agricultural meteorology and hydrology; one for climate monitoring.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  077 - Leaf Area Index (LAI)  (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 and Regional NWP
	%
	20 
	10 
	5 
	50 
	10 
	2 
	-
	-
	-
	168
	72
	24
	48
	12
	3
	WMO, EUM

	Nowcasting, Agricultural, Hydrology
	%
	10
	7
	5
	10
	1
	0.1
	-
	-
	-
	168
	72
	24
	12
	6
	3
	WMO, EUM

	Climate monitoring
	%
	20 
	10 
	5 
	10
	3
	1
	-
	-
	-
	168
	72
	24
	168
	72
	24
	GCOS, EUM


	Parameter  077 - Leaf Area Index (LAI)  -   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 
	-
	-
	-
	168
	72
	24
	48
	12
	3

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

	
	
	proposed
	%
	20 
	10 
	5 
	50 
	10 
	2 
	-
	-
	-
	168
	72
	24
	48
	12
	3

	WMO
	Nowcasting
	original
	
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	%
	10
	7
	5
	10
	1
	0.1
	-
	-
	-
	168
	72
	24
	12
	6
	3

	WMO
	Agricultural meteorology
	original
	%
	10
	6.3
	5
	10
	0.1
	0.01
	-
	-
	-
	168
	134.4
	120
	120
	40.8
	24

	
	
	proposed
	%
	10
	7
	5
	10
	1
	0.1
	-
	-
	-
	168
	72
	24
	12
	6
	3

	WMO
	Hydrology
	original
	%
	20
	7.9
	5
	10
	0.1
	0.01
	-
	-
	-
	576
	254
	168
	120 
	40.8
	24 

	
	
	proposed
	%
	10
	7
	5
	10
	1
	0.1
	-
	-
	-
	168
	72
	24
	12
	6
	3

	GCOS
	Climate monitoring
	original
	%
	10
	7
	5
	10
	0.85
	0.25
	-
	-
	-
	720
	72
	24
	2160
	1080
	720

	
	
	proposed
	%
	20 
	10 
	5 
	10
	3
	1
	-
	-
	-
	168
	72
	24
	168
	72
	24


	Parameter  078
	Normalised Difference Vegetation Index (NDVI)

	Difference between maximum (in NIR) and minimum (around the Red) vegetation reflectance, normalised to the summation.  Representative of total biomass, supportive for computing LAI if not directly measured - Physical unit: [ % ] - Accuracy unit: [ % ].


Original requirements

	Parameter 078
	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

	Normalised Difference Vegetation Index (NDVI)
	NWP, Global
	WMO
	%
	20 
	10 
	5 
	50 
	10 
	2 
	-
	-
	-
	240 
	120 
	24
	240
	24
	3

	
	
	EUMETSAT
	%
	20 
	10 
	5 
	50 
	10 
	2 
	-
	-
	-
	240 
	120 
	120 
	120 
	36 
	6 

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

	
	
	EUMETSAT
	%
	20 
	10 
	5 
	5 
	1 
	0.1 
	-
	-
	-
	240 
	120 
	120 
	24 
	3 
	0.5 

	
	Nowcasting
	WMO
	%
	10
	6.3
	5
	10
	6.3
	5
	-
	-
	-
	288
	55.2
	24
	120
	40.8
	24

	
	
	EUMETSAT
	%
	20 
	10 
	5 
	5 
	1 
	0.1 
	-
	-
	-
	240 
	120 
	120 
	48 
	12 
	3 

	
	Agricultural meteorology
	WMO
	%
	10
	6.3
	5
	10
	2.2
	1
	-
	-
	-
	168
	45.6
	24
	120
	40.8
	24

	
	Hydrology
	WMO
	%
	20
	2.7
	1
	250
	0.292
	0.01
	-
	-
	-
	720
	74.4
	24
	168
	45.6
	24

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

	
	Climate
	EUMETSAT
	%
	20 
	10 
	5 
	5 
	0.2 
	0.1 
	-
	-
	-
	240 
	120 
	120 
	720 
	408 
	240 

	
	Biosphere, global
	IGBP-1
	%
	20
	12.6
	10
	200
	79.4
	50
	-
	-
	-
	720 
	345.6
	240 
	720 
	345.6
	240 

	
	
	IGBP-2
	%
	10
	6.3
	5
	10
	2.2
	1
	-
	-
	-
	720 
	345.6
	240 
	720 
	345.6
	240 

	
	Biosphere. regional
	IGBP-1
	%
	20
	12.6
	10
	1
	0.097
	0.03
	-
	-
	-
	720 
	345.6
	240 
	720 
	345.6
	240 

	
	
	IGBP-2
	%
	10
	6.3
	5
	1
	0.046
	0.01
	-
	-
	-
	720 
	345.6
	240 
	720 
	345.6
	240 

	
	Environment
	UNEP-1
	%
	20
	7.9
	5
	100
	29.5
	16
	-
	-
	-
	720
	273.6
	168
	2160
	1039
	720

	
	
	UNEP-2
	%
	20
	7.9
	5
	10
	2.2
	1
	-
	-
	-
	720
	273.6
	168
	720
	273.6
	168


	Comments

· Too extreme variations across applications (sometimes similar) and internal to an application (e.g., sometimes more than two orders of magnitude from goal to threshold for horizontal resolution).  Compacting requires strong forcing.
· Requirements from Global and Regional NWP very close to each other.  Proposed to be merged.  Other merging (nowcasting and hydrology, agricultural meteorology and regional biosphere; climate and global biosphere) more forced.
· Need to harmonise with LAI and Vegetation type.


	Compacting assumption

Five entries: one for NWP; one  for nowcasting and hydrology, one for agricultural meteorology and regional biosphere, one for climate monitoring and global biosphere, one for UNEP.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  078 - Normalised Difference Vegetation Index (NDVI) (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 and Regional NWP
	%
	20 
	10 
	5 
	50
	10
	2
	-
	-
	-
	168
	72
	24
	48
	12
	3
	WMO, EUM

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

	Agricultural met. and regional biosphere
	%
	10 
	7 
	5 
	10
	1
	0.1
	-
	-
	-
	168
	72
	24
	48
	12
	3
	WMO, EUM, IGBP

	Climate monitoring and global biosphere
	%
	20 
	10 
	5 
	10
	3
	1
	-
	-
	-
	168
	72
	24
	168
	72
	24
	EUM, IGBP, (GCOS)

	Environment
	%
	20 
	10 
	5 
	100
	10
	1
	-
	-
	-
	168
	72
	24
	168
	72
	24
	UNEP


	Parameter  078 - Normalised Difference Vegetation Index (NDVI)  -   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
	-
	-
	-
	168
	72
	24
	48
	12
	3

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

	
	
	proposed
	%
	20 
	10 
	5 
	50
	10
	2
	-
	-
	-
	168
	72
	24
	48
	12
	3

	WMO
	Nowcasting
	original
	%
	10
	6.3
	5
	10
	6.3
	5
	-
	-
	-
	288
	55.2
	24
	120
	40.8
	24

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

	WMO
	Agricultural meteorology
	original
	%
	10
	6.3
	5
	10
	2.2
	1
	-
	-
	-
	168
	45.6
	24
	120
	40.8
	24

	
	
	proposed
	%
	10 
	7 
	5 
	10
	1
	0.1
	-
	-
	-
	168
	72
	24
	48
	12
	3

	WMO
	Hydrology
	original
	%
	20
	2.7
	1
	250
	0.292
	0.01
	-
	-
	-
	720
	74.4
	24
	168
	45.6
	24

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

	GCOS
	Climate monitoring
	original
	
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	%
	20 
	10 
	5 
	10
	3
	1
	-
	-
	-
	168
	72
	24
	168
	72
	24

	IGBP
	Biosphere, global
	original-1
	%
	20
	12.6
	10
	200
	79.4
	50
	-
	-
	-
	720 
	345.6
	240 
	720 
	345.6
	240 

	
	
	original-2
	%
	10
	6.3
	5
	10
	2.2
	1
	-
	-
	-
	720 
	345.6
	240 
	720 
	345.6
	240 

	
	
	proposed
	%
	20 
	10 
	5 
	10
	3
	1
	-
	-
	-
	168
	72
	24
	168
	72
	24

	IGBP
	Biosphere, regional
	original-1
	%
	20
	12.6
	10
	1
	0.097
	0.03
	-
	-
	-
	720 
	345.6
	240 
	720 
	345.6
	240 

	
	
	original-2
	%
	10
	6.3
	5
	1
	0.046
	0.01
	-
	-
	-
	720 
	345.6
	240 
	720 
	345.6
	240 

	
	
	proposed
	%
	10 
	7 
	5 
	10
	1
	0.1
	-
	-
	-
	168
	72
	24
	48
	12
	3

	UNEP
	Environment
	original-1
	%
	20
	7.9
	5
	100
	29.5
	16
	-
	-
	-
	720
	273.6
	168
	2160
	1039
	720

	
	
	original-2
	%
	20
	7.9
	5
	10
	2.2
	1
	-
	-
	-
	720
	273.6
	168
	720
	273.6
	168

	
	
	proposed
	%
	20 
	10 
	5 
	100
	10
	1
	-
	-
	-
	168
	72
	24
	168
	72
	24


	Parameter  079
	Fire fractional cover

	Fraction of fire occurring in an area - Physical unit: [ % ] - Accuracy unit: [ % ].


Original requirements

	Parameter 079
	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

	Fire fractional cover
	Nowcasting
	WMO
	%
	20
	7.9
	5
	250
	18.4
	5
	-
	-
	-
	288
	21.8
	6
	96
	38.4
	24

	
	Agricultural meteorology
	WMO
	%
	20
	7.9
	5
	10
	0.1
	0.01
	-
	-
	-
	24
	9.53
	6
	6
	1.82
	1

	
	Hydrology
	EUMETSAT
	%
	20
	10
	5
	10
	3
	1
	-
	-
	-
	24
	3
	1
	3
	1
	0.25

	
	Climate
	GCOS
	%
	10
	7
	5
	10
	0.85
	0.25
	-
	-
	-
	72
	36
	24
	17280
	10800
	8640

	
	
	EUMETSAT
	%
	20
	10
	5
	5
	1
	0.025
	-
	-
	-
	720
	24
	3
	720
	360
	168

	
	Biosphere, global
	IGBP
	%
	20
	7.9
	5
	10
	4.5
	3
	-
	-
	-
	720
	345.6
	240
	2160
	1039
	720

	
	Environment
	UNEP
	%
	30
	9.1
	5
	5
	1.077
	0.5
	-
	-
	-
	72
	33.6
	24
	72
	33.6
	24


	Comments

· Too extreme variations across applications (sometimes similar) and internal to an application (e.g., sometimes more than two orders of magnitude from goal to threshold for horizontal resolution).  Compacting requires strong forcing.
· Proposed to be merged:  nowcasting and hydrology; climate and global biosphere.
· Need to harmonise with Fire temperature.


	Compacting assumption

Four entries: one for nowcasting and hydrology, one for agricultural meteorology, one for climate monitoring and global biosphere, one for UNEP.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  079 - Fire fractional cover (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)

	Nowcasting and Hydrology
	%
	20
	10
	5
	100
	10
	1
	-
	-
	-
	6
	3
	1
	3
	1
	0.25
	WMO, EUM

	Agricultural meteorology
	%
	20
	10
	5
	10
	1
	0.1
	-
	-
	-
	12
	6
	3
	3
	1
	0.5
	WMO

	Climate monitoring and global biosphere
	%
	10
	7
	5
	10
	2
	0.5
	-
	-
	-
	24
	12
	6
	168
	72
	24
	GCOS, EUM, IGBP

	Environment
	%
	30
	15
	5
	5
	1.5
	0.5
	-
	-
	-
	48
	24
	12
	24
	12
	6
	UNEP


	Parameter  079 - Fire fractional cover  -   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
	Nowcasting
	original
	%
	20
	7.9
	5
	250
	18.4
	5
	-
	-
	-
	288
	21.8
	6
	96
	38.4
	24

	
	
	proposed
	%
	20
	10
	5
	100
	10
	1
	-
	-
	-
	6
	3
	1
	3
	1
	0.25

	WMO
	Agricultural meteorology
	original
	%
	20
	7.9
	5
	10
	0.1
	0.01
	-
	-
	-
	24
	9.53
	6
	6
	1.82
	1

	
	
	proposed
	%
	20
	10
	5
	10
	1
	0.1
	-
	-
	-
	12
	6
	3
	3
	1
	0.5

	WMO
	Hydrology
	original
	
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	%
	20
	10
	5
	100
	10
	1
	-
	-
	-
	6
	3
	1
	3
	1
	0.25

	GCOS
	Climate monitoring
	original
	%
	10
	7
	5
	10
	0.85
	0.25
	-
	-
	-
	72
	36
	24
	17280
	10800
	8640

	
	
	proposed
	%
	10
	7
	5
	10
	2
	0.5
	-
	-
	-
	24
	12
	6
	168
	72
	24

	IGBP
	Biosphere, global
	original
	%
	20
	7.9
	5
	10
	4.5
	3
	-
	-
	-
	720
	345.6
	240
	2160
	1039
	720

	
	
	proposed
	%
	10
	7
	5
	10
	2
	0.5
	-
	-
	-
	24
	12
	6
	168
	72
	24

	UNEP
	Environment
	original
	%
	30
	9.1
	5
	5
	1.077
	0.5
	-
	-
	-
	72
	33.6
	24
	72
	33.6
	24

	
	
	proposed
	%
	30
	15
	5
	5
	1.5
	0.5
	-
	-
	-
	48
	24
	12
	24
	12
	6


	Parameter  080
	Fire temperature

	Temperature of the fire occurring within an area - Physical unit: [ K ] - Accuracy unit: [ K ].


Original requirements

	Parameter 080
	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

	Fire temperature
	Nowcasting
	WMO
	K
	1000
	630
	500
	250
	18.4
	5
	-
	-
	-
	288
	21.8
	6
	96
	38.4
	24

	
	
	EUMETSAT
	K
	200
	100
	50
	10
	1
	0.1
	-
	-
	-
	6
	1
	0.25
	2
	1.5
	1

	
	Agricultural meteorology
	WMO
	K
	200
	79.4
	50
	10
	0.1
	0.01
	-
	-
	-
	24
	9.53
	6
	6
	1.82
	1

	
	
	EUMETSAT
	K
	200
	100
	50
	10
	0.5
	0.01
	-
	-
	-
	24
	12
	6
	2
	1.5
	1

	
	Hydrology
	EUMETSAT
	K
	500
	300
	200
	10
	3
	1
	-
	-
	-
	24
	3
	1
	3
	1
	0.25

	
	Climate
	EUMETSAT
	K
	200
	100
	50
	10
	1
	0.1
	-
	-
	-
	720
	24
	3
	720
	360
	168

	
	Biosphere, global
	IGBP
	K
	500
	271.4
	200
	10
	4.5
	3
	-
	-
	-
	720
	345.6
	240
	2160
	1039
	720

	
	Environment
	UNEP
	K
	200
	79.4
	50
	5
	1.077
	0.5
	-
	-
	-
	72
	33.6
	24
	72
	33.6
	24


	Comments

· Too extreme variations across applications (sometimes similar) and internal to an application (e.g., sometimes more than two orders of magnitude from goal to threshold for horizontal resolution).  Compacting requires strong forcing.
· Proposed to be merged:  nowcasting and hydrology; climate and global biosphere.
· Need to harmonise with Fire fractional cover.


	Compacting assumption

Four entries: one for nowcasting and hydrology, one for agricultural meteorology, one for climate monitoring and global biosphere, one for UNEP.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  080 - Fire 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)

	Nowcasting and Hydrology
	K
	20
	10
	5
	100
	10
	1
	-
	-
	-
	6
	3
	1
	3
	1
	0.25
	WMO, EUM

	Agricultural meteorology
	K
	20
	10
	5
	10
	1
	0.1
	-
	-
	-
	12
	6
	3
	3
	1
	0.5
	WMO, EUM

	Climate monitoring and global biosphere
	K
	10
	7
	5
	10
	2
	0.5
	-
	-
	-
	24
	12
	6
	168
	72
	24
	EUM, IGBP, (GCOS)

	Environment
	K
	30
	15
	5
	5
	1.5
	0.5
	-
	-
	-
	48
	24
	12
	24
	12
	6
	UNEP


	Parameter  080 - Fire 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
	Nowcasting
	original
	K
	1000
	630
	500
	250
	18.4
	5
	-
	-
	-
	288
	21.8
	6
	96
	38.4
	24

	
	
	proposed
	K
	20
	10
	5
	100
	10
	1
	-
	-
	-
	6
	3
	1
	3
	1
	0.25

	WMO
	Agricultural meteorology
	original
	K
	200
	79.4
	50
	10
	0.1
	0.01
	-
	-
	-
	24
	9.53
	6
	6
	1.82
	1

	
	
	proposed
	K
	20
	10
	5
	10
	1
	0.1
	-
	-
	-
	12
	6
	3
	3
	1
	0.5

	WMO
	Hydrology
	original
	
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	K
	20
	10
	5
	100
	10
	1
	-
	-
	-
	6
	3
	1
	3
	1
	0.25

	GCOS
	Climate monitoring
	original
	
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	K
	10
	7
	5
	10
	2
	0.5
	-
	-
	-
	24
	12
	6
	168
	72
	24

	IGBP
	Biosphere, global
	original
	K
	500
	271.4
	200
	10
	4.5
	3
	-
	-
	-
	720
	345.6
	240
	2160
	1039
	720

	
	
	proposed
	K
	10
	7
	5
	10
	2
	0.5
	-
	-
	-
	24
	12
	6
	168
	72
	24

	UNEP
	Environment
	original
	K
	200
	79.4
	50
	5
	1.077
	0.5
	-
	-
	-
	72
	33.6
	24
	72
	33.6
	24

	
	
	proposed
	K
	30
	15
	5
	5
	1.5
	0.5
	-
	-
	-
	48
	24
	12
	24
	12
	6


	Parameter  081
	Fire radiative power

	Power radiated by the fire occurring within an area - Physical unit: [ kW(m-2 ] - Accuracy unit: [ kW(m-2 ].


Original requirements

	Parameter 081
	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

	Fire radiative power
	Nowcasting
	EUMETSAT
	kW(m-2
	20
	10
	5
	10
	1
	0.1
	-
	-
	-
	6
	1
	0.25
	2
	1
	0.25


	Comments

· Requirement expressed only by EUMETSAT.  Proposed to be extended to WMO.
· Need to harmonise with Fire fractional cover and Fire temperature.


	Compacting assumption

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


	Parameter  081 - Fire radiative power (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)

	Nowcasting
	kW(m-2
	20
	10
	5
	10
	1
	0.1
	-
	-
	-
	6
	3
	1
	3
	1
	0.25
	EUM, (WMO)


	Parameter  081 - Fire radiative power  -   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
	Nowcasting
	original
	
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	kW(m-2
	20
	10
	5
	10
	1
	0.1
	-
	-
	-
	6
	3
	1
	3
	1
	0.25


	Parameter  082
	Snow detection (mask)

	Binary product (snow or snow-free) derived from VIS/IR imagery - Accuracy expressed as Hit Rate [ HR ] and False Alarm Rate [ FAR ].


Original requirements

	Parameter 082
	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

	Snow detection (mask)
	Hydrology
	EUMETSAT
	FAR/HR
	0.25/0.80
	0.15/0.90
	0.10/0.95
	2
	0.5
	0.1
	-
	-
	-
	12
	3
	1
	6
	2
	0.5


	Comments

· Requirement expressed only by EUMETSAT.  Proposed to be extended to WMO.
· Need to harmonise within all snow parameters (mask, status, cover, surface temperature, albedo, water equivalent).


	Compacting assumption

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


	Parameter  082 - Snow detection (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)

	Hydrology
	FAR/HR
	0.25/0.80
	0.15/0.90
	0.10/0.95
	10
	1
	0.1
	-
	-
	-
	24
	6
	1
	6
	3
	1
	EUM, (WMO)


	Parameter  082 - Snow detection (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
	Hydrology
	original
	
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	FAR/HR
	0.25/0.80
	0.15/0.90
	0.10/0.95
	10
	1
	0.1
	-
	-
	-
	24
	6
	1
	6
	3
	1


	Parameter  083
	Snow status (wet/dry)

	Binary product (dry or melting/thawing) derived from MW imagery - Accuracy expressed as Hit Rate [ HR ] and False Alarm Rate [ FAR ].


Original requirements

	Parameter 083
	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

	Snow status (wet/dry)
	Hydrology
	WMO
	classes-1
	0.5
	0.27
	0.2
	10
	0.464
	0.1
	-
	-
	-
	288
	4.16
	0.5
	144
	5.2
	1

	
	
	EUMETSAT
	FAR/HR
	0.25/0.80
	0.15/0.90
	0.10/0.95
	10
	3
	1
	-
	-
	-
	24
	6
	1
	24
	6
	2


	Comments

· Requirement expressed by WMO in classes.  Proposed to be converted into FAR /HR by adopting the EUM values.
· Need to harmonise within all snow parameters (mask, status, cover, surface temperature, albedo, water equivalent).


	Compacting assumption

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


	Parameter  083 - Snow status (wet/dry) (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)

	Hydrology
	FAR/HR
	0.25/0.80
	0.15/0.90
	0.10/0.95
	10
	1
	0.1
	-
	-
	-
	24
	6
	1
	6
	3
	1
	WMO, EUM


	Parameter  083 - Snow status (wet/dry)  -   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
	Hydrology
	original
	classes-1
	0.5
	0.27
	0.2
	10
	0.464
	0.1
	-
	-
	-
	288
	4.16
	0.5
	144
	5.2
	1

	
	
	proposed
	FAR/HR
	0.25/0.80
	0.15/0.90
	0.10/0.95
	10
	1
	0.1
	-
	-
	-
	24
	6
	1
	6
	3
	1


	Parameter  084
	Snow cover

	Fraction of snow in a given area - Physical unit: [ % ] - Accuracy unit: [ % ].


Original requirements

	Parameter 084
	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

	Snow cover
	NWP, Global
	WMO
	%
	50
	20
	10
	100
	15
	5
	-
	-
	-
	120
	24
	3
	120
	24
	3

	
	
	EUMETSAT
	%
	50
	20
	10
	100
	15
	5
	-
	-
	-
	120
	24
	6
	120
	24
	3

	
	NWP, Regional
	WMO
	%
	50
	20
	10
	100
	15
	3
	-
	-
	-
	120
	24
	3
	120
	24
	3

	
	
	EUMETSAT
	%
	50
	20
	10
	50
	5
	1
	-
	-
	-
	60
	24
	6
	1
	0.75
	0.5

	
	Nowcasting
	WMO
	%
	20
	12.6
	10
	50
	10.8
	5
	-
	-
	-
	144
	5.2
	1
	6
	1.8
	1

	
	
	EUMETSAT
	%
	50
	30
	10
	50
	10
	1
	-
	-
	-
	60
	24
	3
	1
	0.5
	0.25

	
	Agricultural meteorology
	WMO
	%
	10
	3.4
	2
	10
	2.2
	1
	-
	-
	-
	168
	134.2
	120
	144
	43.6
	24

	
	Hydrology
	WMO
	%
	20
	7.9
	5
	100
	1
	0.1
	-
	-
	-
	168
	45.9
	24
	144
	43.6
	24

	
	
	EUMETSAT
	%
	20
	10
	5
	10
	3
	1
	-
	-
	-
	24
	6
	1
	24
	6
	2

	
	Climate, global
	GCOS-1
	%
	20
	13
	10
	500
	200
	100
	-
	-
	-
	168
	48
	24
	24
	12
	6

	
	
	GCOS-2
	%
	10
	7
	5
	10
	0.45
	0.1
	-
	-
	-
	720
	75
	24
	360
	70
	30

	
	
	EUMETSAT
	%
	20
	5
	1
	100
	10
	1
	-
	-
	-
	168
	60
	24
	168
	24
	3

	
	
	WCRP-1
	%
	50
	17.1
	10
	250
	38.5
	15
	-
	-
	-
	168
	45.9
	24
	2160
	1038
	720

	
	
	WCRP-2
	%
	20
	12.6
	10
	25
	2.9
	1
	-
	-
	-
	120
	41
	24
	720
	272.9
	168


	Comments

· Too extreme variations across applications (sometimes similar) and internal to an application (e.g., sometimes more than two orders of magnitude from goal to threshold for horizontal resolution).  Compacting requires strong forcing.
· Proposed to be merged:  Global and Regional NWP, nowcasting and agricultural; GCOS-1 and GCOS-2; WCRP-1 and WCRP-2.
· Need to harmonise within all snow parameters (mask, status, cover, surface temperature, albedo, water equivalent).


	Compacting assumption

Five entries: one for NWP, one for nowcasting and agricultural, one for hydrology, two for climate.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  084 - Snow cover (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 and Regional NWP
	%
	50
	20
	10
	100
	15
	3
	-
	-
	-
	24
	12
	6
	12
	6
	3
	WMO, EUM

	Nowcasting and Agricultural meteorology
	%
	20
	10
	5
	50
	7
	1
	-
	-
	-
	12
	6
	3
	6
	3
	1
	WMO, EUM

	Hydrology
	%
	20
	10
	5
	10
	1
	0.1
	-
	-
	-
	24
	6
	1
	6
	3
	1
	WMO, EUM

	Climate monitoring
	%
	10
	7
	5
	100
	3
	0.1
	-
	-
	-
	48
	24
	12
	168
	72
	24
	GCOS, EUM

	Climate study
	%
	50
	20
	10
	100
	10
	1
	-
	-
	-
	168
	72
	24
	168
	72
	24
	WCRP


	Parameter  084 - Snow cover  -   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
	%
	50
	20
	10
	100
	15
	5
	-
	-
	-
	120
	24
	3
	120
	24
	3

	
	
	proposed
	%
	50
	20
	10
	100
	15
	3
	-
	-
	-
	24
	12
	6
	12
	6
	3

	WMO
	NWP, Regional
	original
	%
	50
	20
	10
	100
	15
	3
	-
	-
	-
	120
	24
	3
	120
	24
	3

	
	
	proposed
	%
	50
	20
	10
	100
	15
	3
	-
	-
	-
	24
	12
	6
	12
	6
	3

	WMO
	Nowcasting
	original
	%
	20
	12.6
	10
	50
	10.8
	5
	-
	-
	-
	144
	5.2
	1
	6
	1.8
	1

	
	
	proposed
	%
	20
	10
	5
	50
	7
	1
	-
	-
	-
	12
	6
	3
	6
	3
	1

	WMO
	Agricultural meteorology
	original
	%
	10
	3.4
	2
	10
	2.2
	1
	-
	-
	-
	168
	134.2
	120
	144
	43.6
	24

	
	
	proposed
	%
	20
	10
	5
	50
	7
	1
	-
	-
	-
	12
	6
	3
	6
	3
	1

	WMO
	Hydrology
	original
	%
	20
	7.9
	5
	100
	1
	0.1
	-
	-
	-
	168
	45.9
	24
	144
	43.6
	24

	
	
	proposed
	%
	20
	10
	5
	10
	1
	0.1
	-
	-
	-
	24
	6
	1
	6
	3
	1

	GCOS
	Climate monitoring
	original-1
	%
	20
	13
	10
	500
	200
	100
	-
	-
	-
	168
	48
	24
	24
	12
	6

	
	
	original-2
	%
	10
	7
	5
	10
	0.45
	0.1
	-
	-
	-
	720
	75
	24
	360
	70
	30

	
	
	proposed
	%
	10
	7
	5
	100
	3
	0.1
	-
	-
	-
	48
	24
	12
	168
	72
	24

	WCRP
	Climate study
	original-1
	%
	20
	13
	10
	500
	200
	100
	-
	-
	-
	168
	48
	24
	24
	12
	6

	
	
	original-2
	%
	10
	7
	5
	10
	0.45
	0.1
	-
	-
	-
	720
	75
	24
	360
	70
	30

	
	
	proposed
	%
	50
	20
	10
	100
	10
	1
	-
	-
	-
	168
	72
	24
	168
	72
	24


	Parameter  085
	Snow surface temperature

	Temperature of the surface of the snow mantle - Physical unit: [ K ] - Accuracy unit: [ K ].


Original requirements

	Parameter 085
	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

	Snow surface temperature
	NWP, Global
	EUMETSAT
	K
	3
	1
	0.2
	50
	20
	0.1
	-
	-
	-
	12
	12
	1
	24
	6
	1

	
	NWP, Regional
	EUMETSAT
	K
	3
	1
	0.2
	50
	20
	0.1
	-
	-
	-
	12
	12
	1
	24
	6
	1

	
	Nowcasting
	EUMETSAT
	K
	3
	1
	0.2
	50
	20
	0.1
	-
	-
	-
	12
	12
	1
	24
	6
	1

	
	Hydrology
	EUMETSAT
	K
	5
	2
	0.1
	50
	10
	1
	-
	-
	-
	12
	12
	3
	24
	6
	1

	
	Climate
	EUMETSAT
	K
	5
	2
	0.1
	50
	10
	1
	-
	-
	-
	12
	12
	3
	24
	6
	1


	Comments

· Requirement expressed only by EUMETSAT.  Proposed to be extended to WMO.
· Need to harmonise within all snow parameters (mask, status, cover, surface temperature, albedo, water equivalent).


	Compacting assumption

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


	Parameter  085 - Snow surface 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 and Regional NWP
	K
	3
	1
	0.2
	100
	15
	3
	-
	-
	-
	24
	12
	6
	12
	6
	3
	EUM, (WMO)

	Nowcasting
	K
	3
	2
	0.2
	50
	7
	1
	-
	-
	-
	12
	6
	3
	6
	3
	1
	EUM, (WMO)

	Hydrology
	K
	5
	2
	0.1
	10
	1
	0.1
	-
	-
	-
	24
	6
	1
	6
	3
	1
	EUM, (WMO)

	Climate monitoring
	K
	5
	2
	0.1
	100
	3
	0.1
	-
	-
	-
	48
	24
	12
	168
	72
	24
	EUM, (GCOS)


	Parameter  085 - Snow surface 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
	
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	K
	3
	1
	0.2
	100
	15
	3
	-
	-
	-
	24
	12
	6
	12
	6
	3

	WMO
	NWP, Regional
	original
	
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	K
	3
	1
	0.2
	100
	15
	3
	-
	-
	-
	24
	12
	6
	12
	6
	3

	WMO
	Nowcasting
	original
	
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	K
	3
	2
	0.2
	50
	7
	1
	-
	-
	-
	12
	6
	3
	6
	3
	1

	WMO
	Hydrology
	original
	
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	K
	5
	2
	0.1
	10
	1
	0.1
	-
	-
	-
	24
	6
	1
	6
	3
	1

	GCOS
	Climate monitoring
	original
	
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	K
	5
	2
	0.1
	100
	3
	0.1
	-
	-
	-
	48
	24
	12
	168
	72
	24


	Parameter  086
	Snow albedo

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


Original requirements

	Parameter 086
	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

	Snow albedo
	Climate
	EUMETSAT
	%
	20
	5
	1
	250
	50
	1
	-
	-
	-
	320
	120
	24
	24
	12
	6


	Comments

· Requirement expressed only by WMO.  Proposed to be extended to GCOS.
· Need to harmonise within all snow parameters (mask, status, cover, surface temperature, albedo, water equivalent).


	Compacting assumption

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


	Parameter  086 - Snow 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)

	Climate monitoring
	%
	20
	5
	1
	100
	3
	0.1
	-
	-
	-
	48
	24
	12
	168
	72
	24
	EUM. (GCOS)


	Parameter  086 - Snow 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

	GCOS
	Climate monitoring
	original
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	proposed
	%
	20
	5
	1
	100
	3
	0.1
	-
	-
	-
	48
	24
	12
	168
	72
	24


	Parameter  087
	Snow water equivalent

	Total-column water if snow is reduced to liquid.  Linked to snow depth through assumptions or observation on density - Physical unit: [ mm ] - Accuracy unit: [ mm ].


Original requirements

	Parameter 087
	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

	Snow water equivalent
	NWP, Global
	WMO
	mm
	20
	10
	2
	100
	15
	5
	-
	-
	-
	120
	24
	3
	120
	24
	3

	
	
	EUMETSAT
	mm
	20
	10
	2
	100
	15
	5
	-
	-
	-
	120
	24
	6
	24
	3
	0.5

	
	NWP, Regional
	WMO
	mm
	20
	10
	2
	100
	15
	3
	-
	-
	-
	120
	24
	3
	120
	24
	3

	
	
	EUMETSAT
	mm
	20
	10
	5
	50
	10
	3
	-
	-
	-
	60
	24
	6
	1
	0.75
	0.5

	
	Nowcasting
	EUMETSAT
	mm
	5
	5
	1
	10
	5
	1
	-
	-
	-
	60
	24
	6
	3
	1
	0.25

	
	Agricultural meteorology
	WMO
	mm
	500
	23.2
	5
	10
	2.2
	1
	-
	-
	-
	720
	272.9
	168
	168
	45.9
	24

	
	Hydrology
	WMO
	mm
	20
	7.9
	5
	10
	0.464
	0.1
	-
	-
	-
	168
	45.9
	24
	144
	43.6
	24

	
	
	EUMETSAT
	mm
	50
	20
	5
	10
	3
	1
	-
	-
	-
	60
	24
	6
	24
	6
	2

	
	Seasonal & Inter-Annual
	WMO
	mm
	20
	7.9
	5
	500
	107.7
	50
	-
	-
	-
	168
	48
	24
	168
	48
	24

	
	
	EUMETSAT
	mm
	20
	10
	5
	500
	150
	50
	-
	-
	-
	168
	60
	24
	168
	60
	24

	
	Climate
	GCOS
	mm
	10
	6.5
	5
	500
	200
	100
	-
	-
	-
	168
	48
	24
	24
	12
	6

	
	
	EUMETSAT
	mm
	20
	10
	5
	250
	25
	10
	-
	-
	-
	168
	168
	24
	168
	24
	3

	
	
	WCRP-1
	mm
	20
	7.9
	5
	250
	38.3
	15
	-
	-
	-
	168
	28.9
	12
	2160
	1038
	720

	
	
	WCRP-2
	mm
	20
	7.9
	5
	25
	13.6
	10
	-
	-
	-
	120
	41
	24
	720
	272.9
	168


	Comments

· Too extreme variations across applications (sometimes similar) and internal to an application (e.g., sometimes more than two orders of magnitude from goal to threshold for horizontal resolution).  Compacting requires strong forcing.
· Proposed to be merged:  NWP and S&IA, nowcasting and agricultural; WCRP-1 and WCRP-2.
· Need to harmonise within all snow parameters (mask, status, cover, surface temperature, albedo, water equivalent).


	Compacting assumption

Five entries: one for NWP and S&IA, one for nowcasting and agricultural, one for hydrology, two for climate.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  087 - Snow water equivalent (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 and Regional NWP, S&IA
	mm
	20
	6
	2
	100
	15
	3
	-
	-
	-
	24
	12
	6
	12
	6
	3
	WMO, EUM

	Nowcasting and Agricultural meteorology
	mm
	20
	10
	5
	10
	3
	1
	-
	-
	-
	12
	6
	3
	6
	3
	1
	WMO, EUM

	Hydrology
	mm
	20
	10
	5
	10
	1
	0.1
	-
	-
	-
	24
	6
	1
	6
	3
	1
	WMO, EUM

	Climate monitoring
	mm
	10
	7
	5
	100
	3
	0.1
	-
	-
	-
	48
	24
	12
	168
	72
	24
	GCOS, EUM

	Climate study
	mm
	20
	10
	5
	100
	10
	1
	-
	-
	-
	168
	72
	24
	168
	72
	24
	WCRP


	Parameter  087 - Snow water equivalent  -   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
	mm
	20
	10
	2
	100
	15
	5
	-
	-
	-
	120
	24
	3
	120
	24
	3

	
	
	proposed
	mm
	20
	6
	2
	100
	15
	3
	-
	-
	-
	24
	12
	6
	12
	6
	3

	WMO
	NWP, Regional
	original
	mm
	20
	10
	2
	100
	15
	3
	-
	-
	-
	120
	24
	3
	120
	24
	3

	
	
	proposed
	mm
	20
	6
	2
	100
	15
	3
	-
	-
	-
	24
	12
	6
	12
	6
	3

	WMO
	Nowcasting
	original
	
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	mm
	20
	10
	5
	10
	3
	1
	-
	-
	-
	12
	6
	3
	6
	3
	1

	WMO
	Agricultural meteorology
	original
	mm
	500
	23.2
	5
	10
	2.2
	1
	-
	-
	-
	720
	272.9
	168
	168
	45.9
	24

	
	
	proposed
	mm
	20
	10
	5
	10
	3
	1
	-
	-
	-
	12
	6
	3
	6
	3
	1

	WMO
	Hydrology
	original
	mm
	20
	7.9
	5
	10
	0.464
	0.1
	-
	-
	-
	168
	45.9
	24
	144
	43.6
	24

	
	
	proposed
	mm
	20
	10
	5
	10
	1
	0.1
	-
	-
	-
	24
	6
	1
	6
	3
	1

	WMO
	Seasonal & Inter-Annual
	original
	mm
	20
	7.9
	5
	500
	107.7
	50
	-
	-
	-
	168
	48
	24
	168
	48
	24

	
	
	proposed
	mm
	20
	6
	2
	100
	15
	3
	-
	-
	-
	24
	12
	6
	12
	6
	3

	GCOS
	Climate monitoring
	original
	mm
	10
	6.5
	5
	500
	200
	100
	-
	-
	-
	168
	48
	24
	24
	12
	6

	
	
	proposed
	mm
	10
	7
	5
	100
	3
	0.1
	-
	-
	-
	48
	24
	12
	168
	72
	24

	WCRP
	Climate study
	original-1
	mm
	20
	7.9
	5
	250
	38.3
	15
	-
	-
	-
	168
	28.9
	12
	2160
	1038
	720

	
	
	original-2
	mm
	20
	7.9
	5
	25
	13.6
	10
	-
	-
	-
	120
	41
	24
	720
	272.9
	168

	
	
	proposed
	mm
	20
	10
	5
	100
	10
	1
	-
	-
	-
	168
	72
	24
	168
	72
	24


	Parameter  088
	Glacier cover

	Fraction of an area covered by permanent ice - Physical unit: [ % ] - Accuracy unit: [ % ].


Original requirements

	Parameter 088
	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

	Glacier cover
	Climate
	GCOS
	%
	10
	7
	5
	0.1
	0.045
	0.03
	-
	-
	-
	43800
	13140
	8760
	17280
	10800
	8640

	
	
	EUMETSAT
	% 
	20 
	15 
	10 
	0.1 
	0.02 
	0.01 
	-
	-
	-
	438000
	260000
	87600
	1500 
	1000 
	720 


	Comments

· Timeliness requirement ( unnecessary long.


	Compacting assumption

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


	Parameter  088 - Glacier cover (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)

	Climate monitoring
	%
	10
	7
	5
	0.1
	0.03
	0.01
	-
	-
	-
	43800
	17520
	8760
	720
	360
	168
	GCOS, EUM


	Parameter  088 - Glacier cover  -   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

	GCOS
	Climate monitoring
	original
	%
	10
	7
	5
	0.1
	0.045
	0.03
	-
	-
	-
	43800
	13140
	8760
	17280
	10800
	8640

	
	
	proposed
	%
	10
	7
	5
	0.1
	0.03
	0.01
	-
	-
	-
	43800
	17520
	8760
	720
	360
	168


	Parameter  089
	Land surface imagery

	Level-1 product (not a geophysical parameter).  High-resolution imagery covering wavelengths in the range 0.4-1 µm (cloud-affected) or 1-10 GHz (SAR, all-weather) - Accuracy expressed as Modulation Transfer Function (MTF) at the Nyquist spatial wavelength (twice the resolution).  Actually [ MTF-1 ] is used, so that smaller figures correspond to better performance, as usual.


Original requirements

	Parameter 089
	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

	Land surface imagery
	Hydrology
	WMO
	MTF-1
	???
	???
	???
	250
	0.292
	0.01
	-
	-
	-
	8760
	170
	24
	168
	45.6
	24

	
	Climate
	GCOS
	MTF-1
	???
	???
	???
	2.5
	0.55
	0.25
	-
	-
	-
	2160
	1080
	720
	2160
	1080
	720

	
	Aid to development
	UNOOSA
	MTF-1
	???
	???
	???
	0.1
	0.0215
	0.01
	-
	-
	-
	144
	43.2
	24
	144
	43.2
	24


	Comments

· Accuracy not quoted.  Imported from similar observations (imagery).
· Requirements from Hydrology not consistent with, e.g.,, disasters monitoring.  Δxthesh, Δt and ( to be sharply reduced. 
· Also for Climate and Aid to development Δt and ( are unnecessary long.


	Compacting assumption

Three entries: one for hydrology, one for climate, one for aid to development.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  089 - Land surface 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)

	Hydrology
	MTF-1
	10
	3.3
	1.6
	1
	0.1
	0.01
	-
	-
	-
	6
	3
	1
	3
	1
	0.25
	WMO

	Climate monitoring
	MTF-1
	10
	3.3
	1.6
	3
	1
	0.3
	-
	-
	-
	168
	72
	24
	168
	72
	24
	GCOS

	Aid to development
	MTF-1
	10
	3.3
	1.6
	0.1
	0.03
	0.01
	-
	-
	-
	48
	24
	12
	48
	24
	12
	UNOOSA


	Parameter  089 - Land surface 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
	Hydrology
	original
	MTF-1
	???
	???
	???
	250
	0.292
	0.01
	-
	-
	-
	8760
	170
	24
	168
	45.6
	24

	
	
	proposed
	MTF-1
	10
	3.3
	1.6
	1
	0.1
	0.01
	-
	-
	-
	6
	3
	1
	3
	1
	0.25

	GCOS
	Climate monitoring
	original
	MTF-1
	???
	???
	???
	2.5
	0.55
	0.25
	-
	-
	-
	2160
	1080
	720
	2160
	1080
	720

	
	
	proposed
	MTF-1
	10
	3.3
	1.6
	3
	1
	0.3
	-
	-
	-
	168
	72
	24
	168
	72
	24

	UNOOSA
	Aid to development
	original
	MTF-1
	???
	???
	???
	0.1
	0.0215
	0.01
	-
	-
	-
	144
	43.2
	24
	144
	43.2
	24

	
	
	proposed
	MTF-1
	10
	3.3
	1.6
	0.1
	0.03
	0.01
	-
	-
	-
	48
	24
	12
	48
	24
	12


	Parameter  090
	Land cover

	Processed from land surface imagery by assigning identified cluster(s) within a given area to specific classes of objects - Accuracy expressed as number of classes.  Actually [ classes-1 ] is used, so that smaller figure corresponds to better performance, as usual.


Original requirements

	Parameter 090
	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

	Land cover
	Agricultural meteorology
	WMO
	classes-1
	0.25
	0.135
	0.1
	1
	0.215
	0.1
	-
	-
	-
	17520
	11388
	8760
	720
	345.6
	240

	
	Hydrology
	WMO
	classes-1
	0.2
	0.043
	0.02
	250
	0.292
	0.01
	-
	-
	-
	8760
	648.2
	175.2
	168
	45.6
	24

	
	Climate
	GCOS
	classes-1
	0.2
	0.04
	0.02
	1
	0.4
	0.25
	-
	-
	-
	43800
	13140
	8760
	8640
	168
	24

	
	Biosphere, global
	IGBP-1
	classes-1
	0.091
	0.057
	0.045
	0.5
	0.171
	0.1
	-
	-
	-
	52560
	15768
	8760
	2160
	1039
	720

	
	
	IGBP-2
	classes-1
	1
	0.625
	0.5
	1
	0.222
	0.1
	-
	-
	-
	52560
	15768
	8760
	2160
	1039
	720

	
	Biosphere, regional
	IGBP-1
	classes-1
	0.091
	0.057
	0.045
	0.1
	0.045
	0.3
	-
	-
	-
	52560
	15768
	8760
	2160
	1039
	720

	
	
	IGBP-2
	classes-1
	1
	0.625
	0.5
	1
	0.222
	0.1
	-
	-
	-
	52560
	15768
	8760
	2160
	1039
	720

	
	Environment
	UNEP
	classes-1
	0.1
	0.063
	0.05
	0.01
	0.0022
	0.001
	-
	-
	-
	52560
	15768
	8760
	36000
	14030
	8760


	Comments

· Too extreme variations across applications (sometimes similar) and internal to an application (e.g., sometimes more than two orders of magnitude from goal to threshold for horizontal resolution).  Compacting requires strong forcing.
· Requirements from Hydrology not consistent with, e.g.,, disasters monitoring.  Δxthesh, Δt and ( to be sharply reduced. 
· Also for other applications Δt and ( are unnecessary long.


	Compacting assumption

Four entries: one for agricultural met. and regional biosphere, one for hydrology, one for climate and global biosphere, one for environment.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  090 - Land cover (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)

	Agricultural met. and regional biosphere
	classes-1
	0.25
	0.17
	0.1
	1
	0.3
	0.1
	-
	-
	-
	2880
	720
	168
	96
	48
	24
	WMO, IGBP

	Hydrology
	classes-1
	0.2
	0.06
	0.02
	1
	0.1
	0.01
	-
	-
	-
	720
	360
	168
	48
	24
	12
	WMO

	Climate monitoring & global biosphere
	classes-1
	0.2
	0.06
	0.02
	3
	1
	0.3
	-
	-
	-
	8760
	2880
	720
	168
	72
	24
	GCOS, IGBP

	Environment
	classes-1
	0.1
	0.04
	0.02
	0.1
	0.01
	0.001
	-
	-
	-
	8760
	2880
	720
	168
	72
	24
	UNEP


	Parameter  090 - Land cover  -   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
	Agricultural meteorology
	original
	classes-1
	0.25
	0.135
	0.1
	1
	0.215
	0.1
	-
	-
	-
	17520
	11388
	8760
	720
	345.6
	240

	
	
	proposed
	classes-1
	0.25
	0.17
	0.1
	1
	0.3
	0.1
	-
	-
	-
	2880
	720
	168
	96
	48
	24

	WMO
	Hydrology
	original
	classes-1
	0.2
	0.043
	0.02
	250
	0.292
	0.01
	-
	-
	-
	8760
	648.2
	175.2
	168
	45.6
	24

	
	
	proposed
	classes-1
	0.2
	0.06
	0.02
	1
	0.1
	0.01
	-
	-
	-
	720
	360
	168
	48
	24
	12

	GCOS
	Climate monitoring
	original
	classes-1
	0.2
	0.04
	0.02
	1
	0.4
	0.25
	-
	-
	-
	43800
	13140
	8760
	8640
	168
	24

	
	
	proposed
	classes-1
	0.2
	0.06
	0.02
	3
	1
	0.3
	-
	-
	-
	8760
	2880
	720
	168
	72
	24

	IGBP
	Biosphere, global
	original-1
	classes-1
	0.091
	0.057
	0.045
	0.5
	0.171
	0.1
	-
	-
	-
	52560
	15768
	8760
	2160
	1039
	720

	
	
	original-2
	classes-1
	1
	0.625
	0.5
	1
	0.222
	0.1
	-
	-
	-
	52560
	15768
	8760
	2160
	1039
	720

	
	
	proposed
	classes-1
	0.2
	0.06
	0.02
	3
	1
	0.3
	-
	-
	-
	8760
	2880
	720
	168
	72
	24

	IGBP
	Biosphere, regional
	original-1
	classes-1
	0.091
	0.057
	0.045
	0.1
	0.045
	0.3
	-
	-
	-
	52560
	15768
	8760
	2160
	1039
	720

	
	
	original-2
	classes-1
	1
	0.625
	0.5
	1
	0.222
	0.1
	-
	-
	-
	52560
	15768
	8760
	2160
	1039
	720

	
	
	proposed
	classes-1
	0.25
	0.17
	0.1
	1
	0.3
	0.1
	-
	-
	-
	2880
	720
	168
	96
	48
	24

	UNEP
	Environment
	original
	classes-1
	0.1
	0.063
	0.05
	0.01
	0.0022
	0.001
	-
	-
	-
	52560
	15768
	8760
	36000
	14030
	8760

	
	
	proposed
	classes-1
	0.1
	0.04
	0.02
	0.1
	0.01
	0.001
	-
	-
	-
	8760
	2880
	720
	168
	72
	24


	Parameter  091
	Soil type

	Result of the classification of different types of soil within a vegetated area - Accuracy expressed as number of classes.  Actually [ classes-1 ] is used, so that smaller figure corresponds to better performance, as usual.


Original requirements

	Parameter 091
	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

	Soil type
	Nowcasting
	EUMETSAT
	classes-1
	0.33
	0.2
	0.1
	10
	1
	0.1
	-
	-
	-
	87600
	26280
	8760
	8760
	4300
	2160

	
	Agricultural meteorology
	WMO
	classes-1
	0.2
	0.096
	0.067
	10
	0.464
	0.1
	-
	-
	-
	17520
	11388
	8760
	720
	345.6
	240

	
	Hydrology
	EUMETSAT
	classes-1
	0.11
	0.08
	0.06
	10
	3
	1
	-
	-
	-
	53560
	21500
	8760
	2160
	1200
	720

	
	Climate
	EUMETSAT
	classes-1
	0.11
	0.08
	0.06
	10
	3
	1
	-
	-
	-
	52560
	21500
	8760
	2160
	1200
	720

	
	Biosphere, global
	IGBP-1
	classes-1
	0.111
	0.067
	0.055
	10
	2.2
	1
	-
	-
	-
	52560
	15768
	8760
	2160
	1039
	720

	
	
	IGBP-2
	classes-1
	0.111
	0.067
	0.055
	1
	0.215
	0.1
	-
	-
	-
	52560
	15768
	8760
	2160
	1039
	720


	Comments

· Missing requirements from WMO for nowcasting and hydrology; and from GCOS for climate.  Proposed to be imported from EUM.
· Requirements from Hydrology not consistent with, e.g.,, disasters monitoring.  Δx, Δt and ( to be sharply reduced. 
· Also for other applications Δt and ( are unnecessary long.


	Compacting assumption

Three entries: one for nowcasting and agricultural met. one for hydrology, one for climate and global biosphere.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  091 - Soil 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)

	Nowcasting and Agricultural meteorology
	classes-1
	0.2
	0.14
	0.1
	1
	0.3
	0.1
	-
	-
	-
	2880
	720
	168
	96
	48
	24
	WMO, EUM

	Hydrology
	classes-1
	0.1
	0.07
	0.05
	1
	0.1
	0.01
	-
	-
	-
	720
	360
	168
	48
	24
	12
	EUM, (WMO)

	Climate monitoring & global biosphere
	classes-1
	0.1
	0.07
	0.05
	3
	1
	0.3
	-
	-
	-
	8760
	2880
	720
	168
	72
	24
	EUM, IGBP, (GCOS)


	Parameter  091 - Soil 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
	Nowcasting
	original
	
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	classes-1
	0.2
	0.14
	0.1
	1
	0.3
	0.1
	-
	-
	-
	2880
	720
	168
	96
	48
	24

	WMO
	Agricultural meteorology
	original
	classes-1
	0.2
	0.096
	0.067
	10
	0.464
	0.1
	-
	-
	-
	17520
	11388
	8760
	720
	345.6
	240

	
	
	proposed
	classes-1
	0.2
	0.14
	0.1
	1
	0.3
	0.1
	-
	-
	-
	2880
	720
	168
	96
	48
	24

	WMO
	Hydrology
	original
	
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	classes-1
	0.1
	0.07
	0.05
	1
	0.1
	0.01
	-
	-
	-
	720
	360
	168
	48
	24
	12

	GCOS
	Climate monitoring
	original
	
	
	
	
	
	
	
	-
	-
	-
	
	
	
	
	
	

	
	
	proposed
	classes-1
	0.1
	0.07
	0.05
	3
	1
	0.3
	-
	-
	-
	8760
	2880
	720
	168
	72
	24

	IGBP
	Biosphere, global
	original-1
	classes-1
	0.111
	0.067
	0.055
	10
	2.2
	1
	-
	-
	-
	52560
	15768
	8760
	2160
	1039
	720

	
	
	original-2
	classes-1
	0.111
	0.067
	0.055
	1
	0.215
	0.1
	-
	-
	-
	52560
	15768
	8760
	2160
	1039
	720

	
	
	proposed
	classes-1
	0.1
	0.07
	0.05
	3
	1
	0.3
	-
	-
	-
	8760
	2880
	720
	168
	72
	24


	Parameter  092
	Land surface topography

	Map of land surface heights - Physical unit: [ m ] - Accuracy unit: [ m ].


Original requirements

	Parameter 092
	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

	Land surface topography
	Hydrology
	WMO
	m
	5
	1.7
	1
	1
	0.215
	0.1
	-
	-
	-
	438000
	149796
	87600
	14400
	1953
	720

	
	Climate
	GCOS
	m
	10
	1
	1
	10
	0.85
	0.25
	-
	-
	-
	87600
	52560
	43800
	17280
	10800
	8640

	
	Biosphere, global
	IGBP
	m
	20
	12.6
	10
	1
	0.222
	0.1
	-
	-
	-
	6307200
	2390604
	1471680
	2160
	1039
	720

	
	Biosphere, regional
	IGBP
	m
	1
	0.448
	0.3
	0.1
	0.0215
	0.01
	-
	-
	-
	6307200
	2390604
	1471680
	2160
	1039
	720


	Comments

· Requirements from Hydrology not consistent with, e.g.,, disasters monitoring.  Δx, Δt and ( to be sharply reduced. 
· Also for other applications Δt and ( are unnecessary long.


	Compacting assumption

Three entries: one for hydrology, one for climate and global biosphere, one for regional biosphere.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  092 - Land surface topography (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)

	Hydrology
	m
	5
	2
	1
	1
	0.1
	0.01
	-
	-
	-
	720
	360
	168
	48
	24
	12
	WMO

	Climate monitoring & global biosphere
	m
	10
	3
	1
	3
	1
	0.3
	-
	-
	-
	8760
	2880
	720
	168
	72
	24
	GCOS, IGBP

	Regional biosphere
	m
	1
	0.5
	0.25
	0.1
	0.03
	0.01
	-
	-
	-
	720
	360
	168
	168
	72
	24
	IGBP


	Parameter  092 - Land surface topography  -   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
	Hydrology
	original
	m
	5
	1.7
	1
	1
	0.215
	0.1
	-
	-
	-
	438000
	149796
	87600
	14400
	1953
	720

	
	
	proposed
	m
	5
	2
	1
	1
	0.1
	0.01
	-
	-
	-
	720
	360
	168
	48
	24
	12

	GCOS
	Climate monitoring
	original
	m
	10
	1
	1
	10
	0.85
	0.25
	-
	-
	-
	87600
	52560
	43800
	17280
	10800
	8640

	
	
	proposed
	m
	10
	3
	1
	3
	1
	0.3
	-
	-
	-
	8760
	2880
	720
	168
	72
	24

	IGBP
	Biosphere, global
	original
	m
	20
	12.6
	10
	1
	0.222
	0.1
	-
	-
	-
	6307200
	2390604
	1471680
	2160
	1039
	720

	
	
	proposed
	m
	10
	3
	1
	3
	1
	0.3
	-
	-
	-
	8760
	2880
	720
	168
	72
	24

	IGBP
	Biosphere, regional
	original
	m
	1
	0.448
	0.3
	0.1
	0.0215
	0.01
	-
	-
	-
	6307200
	2390604
	1471680
	2160
	1039
	720

	
	
	proposed
	m
	1
	0.5
	0.25
	0.1
	0.03
	0.01
	-
	-
	-
	720
	360
	168
	168
	72
	24


	Parameter  093
	Ice sheet topography

	Map of ice sheet heights.  Intended over land (for the ocean, see Sea-ice thickness) - Physical unit: [ cm ] - Accuracy unit: [ cm ].


Original requirements

	Parameter 093
	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

	Ice sheet topography
	Climate
	GCOS
	cm
	20
	15
	10
	0.05
	0.015
	0.01
	-
	-
	-
	87600
	17520
	8760
	17280
	10800
	8640

	
	
	EUMETSAT
	cm
	10 
	5 
	1 
	0.5
	0.2
	0.1
	-
	-
	-
	131400
	100000
	87600
	2160
	1200
	720

	
	
	WCRP
	cm
	10
	6.3
	5
	0.5
	0.171
	0.1
	-
	-
	-
	131400
	99864
	87600
	2160
	1039
	720


	Comments

· Requirements for Δt and ( are unnecessary relaxed when considering current glaciers reduction.


	Compacting assumption

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


	Parameter  093 - Ice sheet topography (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)

	Climate monitoring
	cm
	20
	15
	10
	0.05
	0.02
	0.01
	-
	-
	-
	720
	360
	168
	168
	72
	24
	GCOS, EUM

	Climate study
	cm
	10
	7
	5
	0.5
	0.2
	0.1
	-
	-
	-
	720
	360
	168
	168
	72
	24
	WCRP


	Parameter  093 - Ice sheet topography  -   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

	GCOS
	Climate monitoring
	original
	cm
	20
	15
	10
	0.05
	0.015
	0.01
	-
	-
	-
	87600
	17520
	8760
	17280
	10800
	8640

	
	
	proposed
	cm
	20
	15
	10
	0.05
	0.02
	0.01
	-
	-
	-
	720
	360
	168
	168
	72
	24

	WCRP
	Climate study
	original
	cm
	10
	6.3
	5
	0.5
	0.171
	0.1
	-
	-
	-
	131400
	99864
	87600
	2160
	1039
	720

	
	
	proposed
	cm
	10
	7
	5
	0.5
	0.2
	0.1
	-
	-
	-
	720
	360
	168
	168
	72
	24


	Parameter  094
	Geoid

	Equipotential surface which would coincide exactly with the mean ocean surface of the Earth, if the oceans were in equilibrium, at rest, and extended through the continents (such as with very narrow channels) - Physical unit: [ cm ] - Accuracy unit: [ cm ].


Original requirements

	Parameter 094
	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

	Geoid
	Seasonal & Inter Annual
	WMO
	cm
	5
	1.7
	1
	500
	171
	100
	-
	-
	-
	259200
	216000
	172800
	210240
	132276
	105120

	
	Ocean circulation
	GOOS
	cm
	5
	2.7
	2
	500
	315
	250
	-
	-
	-
	259200
	216000
	172800
	210240
	132276
	105120

	
	
	ICSU
	cm
	2
	1.3
	1
	500
	315
	250
	-
	-
	-
	216000
	186120
	172800
	17720
	11388
	8760

	
	Geodesy heights
	ICSU
	cm
	5
	2.7
	2
	500
	315
	250
	-
	-
	-
	216000
	186120
	172800
	17720
	11388
	8760

	
	Time variation
	ICSU
	cm
	3
	0.311
	0.1
	1000
	215.4
	100
	-
	-
	-
	8760
	1656
	720
	4380
	1323
	727


	Comments

· Requirements for Δt and ( are unnecessary relaxed.
· Need to harmonise within all Solid Earth measurements (geoid, crustal plate positioning, crustal motion, gravity field, gravity gradients).


	Compacting assumption

Three entries: one for S&IA and Ocean, two for Solid Earth.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  094 - Geoid (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)

	S&IA and Ocean circulation
	cm
	5
	2
	1
	500
	200
	100
	-
	-
	-
	43800
	17520
	8760
	720
	360
	168
	WMO, GOOS, ICSU

	Geodesy heights
	cm
	5
	3
	2
	500
	300
	200
	-
	-
	-
	43800
	17520
	8760
	720
	360
	168
	ICSU

	Time variation
	cm
	3
	0.5
	0.1
	1000
	300
	100
	-
	-
	-
	8760
	2880
	720
	720
	360
	168
	ICSU


	Parameter  094 - Geoid  -   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
	cm
	5
	1.7
	1
	500
	171
	100
	-
	-
	-
	259200
	216000
	172800
	210240
	132276
	105120

	
	
	proposed
	cm
	5
	2
	1
	500
	200
	100
	-
	-
	-
	43800
	17520
	8760
	720
	360
	168

	GCOS
	Ocean circulation
	original
	cm
	5
	2.7
	2
	500
	315
	250
	-
	-
	-
	259200
	216000
	172800
	210240
	132276
	105120

	
	
	proposed
	cm
	5
	2
	1
	500
	200
	100
	-
	-
	-
	43800
	17520
	8760
	720
	360
	168

	ICSU
	Ocean circulation
	original
	cm
	2
	1.3
	1
	500
	315
	250
	-
	-
	-
	216000
	186120
	172800
	17720
	11388
	8760

	
	
	proposed
	cm
	5
	2
	1
	500
	200
	100
	-
	-
	-
	43800
	17520
	8760
	720
	360
	168

	ICSU
	Geodesy heights
	original
	cm
	5
	2.7
	2
	500
	315
	250
	-
	-
	-
	216000
	186120
	172800
	17720
	11388
	8760

	
	
	proposed
	cm
	5
	3
	2
	500
	300
	200
	-
	-
	-
	43800
	17520
	8760
	720
	360
	168

	ICSU
	Time variation
	original
	cm
	3
	0.311
	0.1
	1000
	215.4
	100
	-
	-
	-
	8760
	1656
	720
	4380
	1323
	727

	
	
	proposed
	cm
	3
	0.5
	0.1
	1000
	300
	100
	-
	-
	-
	8760
	2880
	720
	720
	360
	168


	Parameter  095
	Crustal plates positioning

	Basic for monitoring the evolution of the lithosphere dynamics - Physical unit: [ cm ] - Accuracy unit: [ cm ].


Original requirements

	Parameter 095
	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

	Crustal plates

positioning
	Geodesy heights
	ICSU
	cm
	10
	6.3
	5
	500
	315
	250
	-
	-
	-
	87600
	55188
	43800
	17520
	11388
	8760

	
	Solid earth
	ICSU
	cm
	3
	1.4
	1
	500
	315
	250
	-
	-
	-
	87600
	55188
	43800
	17520
	11388
	8760

	
	Time variation
	ICSU
	cm
	3
	1.4
	1
	500
	315
	250
	-
	-
	-
	87600
	55188
	43800
	17520
	11388
	8760


	Comments

· Requirements for Δt and ( are unnecessary relaxed.
· Need to harmonise within all Solid Earth measurements (geoid, crustal plate positioning, crustal motion, gravity field, gravity gradients).


	Compacting assumption

Three entries: one for geodesy heights, one for Solid Earth, one for time variation.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  095 - Crustal plates positioning (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)

	Geodesy heights
	cm
	10
	7
	5
	500
	300
	200
	-
	-
	-
	43800
	17520
	8760
	720
	360
	168
	ICSU

	Solid Earth
	cm
	3
	1.7
	1
	500
	300
	200
	-
	-
	-
	43800
	17520
	8760
	720
	360
	168
	ICSU

	Time variation
	cm
	3
	1.7
	1
	1000
	300
	100
	-
	-
	-
	8760
	2880
	720
	720
	360
	168
	ICSU


	Parameter  095 - Crustal plates positioning  -   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

	ICSU
	Geodesy heights
	original
	cm
	10
	6.3
	5
	500
	315
	250
	-
	-
	-
	87600
	55188
	43800
	17520
	11388
	8760

	
	
	proposed
	cm
	10
	7
	5
	500
	300
	200
	-
	-
	-
	43800
	17520
	8760
	720
	360
	168

	ICSU
	Solid earth
	original
	cm
	3
	1.4
	1
	500
	315
	250
	-
	-
	-
	87600
	55188
	43800
	17520
	11388
	8760

	
	
	proposed
	cm
	3
	1.7
	1
	500
	300
	200
	-
	-
	-
	43800
	17520
	8760
	720
	360
	168

	ICSU
	Time variation
	original
	cm
	3
	1.4
	1
	500
	315
	250
	-
	-
	-
	87600
	55188
	43800
	17520
	11388
	8760

	
	
	proposed
	cm
	3
	1.7
	1
	1000
	300
	100
	-
	-
	-
	8760
	2880
	720
	720
	360
	168


	Parameter  096
	Crustal motion (horizontal and vertical)

	Changes in time of the position and height of the Earth’s plates.  Indicative of the lithosphere dynamics, thus useful for earthquake prediction  - Physical unit: [ mm/y ] - Accuracy unit: [ mm/y ].


Original requirements

	Parameter 096
	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

	Crustal motion

(horizontal)
	Geodesy heights
	ICSU
	mm/y
	3
	1.4
	1
	500
	315
	250
	-
	-
	-
	87600
	55188
	43800
	17520
	11388
	8760

	
	Time variation
	ICSU
	mm/y
	3
	1.4
	1
	500
	315
	250
	-
	-
	-
	87600
	55188
	43800
	17520
	11388
	8760


	Crustal motion

(vertical)
	Geodesy heights
	ICSU
	mm/y
	3
	1.4
	1
	500
	315
	250
	-
	-
	-
	87600
	55188
	43800
	17520
	11388
	8760

	
	Time variation
	ICSU
	mm/y
	3
	1.4
	1
	500
	315
	250
	-
	-
	-
	87600
	55188
	43800
	17520
	11388
	8760


	Comments

· Requirements for horizontal and vertical motion identical.  Proposed to be merged.
· Requirements for Δt and ( are unnecessary relaxed.
· Need to harmonise within all Solid Earth measurements (geoid, crustal plate positioning, crustal motion, gravity field, gravity gradients).


	Compacting assumption

Two entries: one for geodesy heights, one for time variation, only differing by the observing cycle.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  096 - Crustal motion (horizontal and vertical) (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)

	Geodesy heights
	mm/y
	3
	1.7
	1
	500
	300
	200
	-
	-
	-
	43800
	17520
	8760
	720
	360
	168
	ICSU

	Time variation
	mm/y
	3
	1.7
	1
	1000
	300
	100
	-
	-
	-
	8760
	2880
	720
	720
	360
	168
	ICSU


	Parameter  096 - Crustal motion (horizontal and vertical)  -   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

	ICSU
	Geodesy heights
	orig. (hor.)
	mm/y
	3
	1.4
	1
	500
	315
	250
	-
	-
	-
	87600
	55188
	43800
	17520
	11388
	8760

	
	
	orig. (ver.)
	mm/y
	3
	1.4
	1
	500
	315
	250
	-
	-
	-
	87600
	55188
	43800
	17520
	11388
	8760

	
	
	proposed
	mm/y
	3
	1.7
	1
	500
	300
	200
	-
	-
	-
	43800
	17520
	8760
	720
	360
	168

	ICSU
	Time variation
	orig. (hor.)
	mm/y
	3
	1.4
	1
	500
	315
	250
	-
	-
	-
	87600
	55188
	43800
	17520
	11388
	8760

	
	
	orig. (ver.)
	mm/y
	3
	1.4
	1
	500
	315
	250
	-
	-
	-
	87600
	55188
	43800
	17520
	11388
	8760

	
	
	proposed
	mm/y
	3
	1.7
	1
	1000
	300
	100
	-
	-
	-
	8760
	2880
	720
	720
	360
	168


	Parameter  097
	Gravity field

	Indicative of the statics and dynamics of the lithosphere and the mantle - Physical unit: [ mGal ] (1 Gal = 0.01 m/s2. i.e. 1 mGal ≈ 10-6 g0 .  “Gal” stands for Galileo)  - Accuracy unit: [ mGal ].


Original requirements

	Parameter 097
	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

	Gravity field
	Solid earth
	ICSU
	mGal
	3
	1.4
	1
	500
	315
	250
	-
	-
	-
	86400
	61488
	51840
	17520
	11388
	8760

	
	Time variation
	ICSU
	mGal
	3
	0.311
	0.1
	1000
	215.4
	100
	-
	-
	-
	8760
	1656
	720
	4380
	1323
	727


	Comments

· Requirements for Δt and ( are unnecessary relaxed.
· Need to harmonise within all Solid Earth measurements (geoid, crustal plate positioning, crustal motion, gravity field, gravity gradients).


	Compacting assumption

Two entries: one for Solid Earth, one for time variation.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  097 - Gravity field (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)

	Solid Earth
	mGal
	3
	1.7
	1
	500
	300
	200
	-
	-
	-
	43800
	17520
	8760
	720
	360
	168
	ICSU

	Time variation
	mGal
	3
	0.5
	0.1
	1000
	300
	100
	-
	-
	-
	8760
	2880
	720
	720
	360
	168
	ICSU


	Parameter  097 - Gravity field  -   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

	ICSU
	Solid earth
	original
	mGal
	3
	1.4
	1
	500
	315
	250
	-
	-
	-
	86400
	61488
	51840
	17520
	11388
	8760

	
	
	proposed
	mGal
	3
	1.7
	1
	500
	300
	200
	-
	-
	-
	43800
	17520
	8760
	720
	360
	168

	ICSU
	Time variation
	original
	mGal
	3
	0.311
	0.1
	1000
	215.4
	100
	-
	-
	-
	8760
	1656
	720
	4380
	1323
	727

	
	
	proposed
	mGal
	3
	0.5
	0.1
	1000
	300
	100
	-
	-
	-
	8760
	2880
	720
	720
	360
	168


	Parameter  098
	Gravity gradients

	Gradient of the Earth’s gravity field measured at the satellite orbital height - Physical unit: [ E ] , Eötvös (1 E = 1 mGal / 10 km) - Accuracy unit: [ E ].


Original requirements

	Parameter 098
	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

	Gravity gradients
	Solid earth
	ICSU
	E
	0.5
	0.037
	0.01
	500
	315
	250
	-
	-
	-
	86400
	61488
	51840
	17520
	11388
	8760

	
	Time variation
	ICSU
	E
	0.5
	0.037
	0.01
	1000
	215.4
	100
	-
	-
	-
	8760
	1656
	720
	4380
	1323
	727


	Comments

· Requirements for Δt and ( are unnecessary relaxed.
· Need to harmonise within all Solid Earth measurements (geoid, crustal plate positioning, crustal motion, gravity field, gravity gradients).


	Compacting assumption

Two entries: one for Solid Earth, one for time variation.
After iterations with the summary tables by applications and the summary table by parameter, the following compact requirements are proposed.


	Parameter  098 - Gravity gradients (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)

	Solid Earth
	E
	0.5
	0.07
	0.01
	500
	300
	200
	-
	-
	-
	43800
	17520
	8760
	720
	360
	168
	ICSU

	Time variation
	E
	0.5
	0.07
	0.01
	1000
	300
	100
	-
	-
	-
	8760
	2880
	720
	720
	360
	168
	ICSU


	Parameter  098 - Gravity gradients  -   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

	ICSU
	Solid earth
	original
	E
	0.5
	0.037
	0.01
	500
	315
	250
	-
	-
	-
	86400
	61488
	51840
	17520
	11388
	8760

	
	
	proposed
	E
	0.5
	0.07
	0.01
	500
	300
	200
	-
	-
	-
	43800
	17520
	8760
	720
	360
	168

	ICSU
	Time variation
	original
	E
	0.5
	0.037
	0.01
	1000
	215.4
	100
	-
	-
	-
	8760
	1656
	720
	4380
	1323
	727

	
	
	proposed
	E
	0.5
	0.07
	0.01
	1000
	300
	100
	-
	-
	-
	8760
	2880
	720
	720
	360
	168


	Parameter  099
	Spare


	Parameter  100
	Spare


