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WMO and IOC Requirements
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	SUMMARY AND PURPOSE OF DOCUMENT

The document provides information on WMO and IOC requirements for the collection of observational data from remote platforms using satellite data telecommunication systems.



ACTION PROPOSED


The Meeting is invited to note the information contained in this document when considering its recommendations.

____________
Appendix: 
A.
Synthesis of WMO and IOC requirements


B.
Example of format in which WMO and IOC requirements could be provided

DISCUSSION
Observing platforms that address WMO and IOC requirements and make use of satellite communications include the following:
	Platform Type
	WMO
	IOC

	Automatic Weather (AWS) and Hydrological Stations, particularly in remote areas (e.g. mountains, developing countries)
	X
	

	Polar observations (Arctic, Antarctic, third pole)
	X
	

	Upper air observations (radiosondes, constant height stratospheric drifters)
	X
	

	Measurements from aircraft (AIREP, AMDAR)
	X
	

	Satellite sensors using 3rd party communications (e.g. embarked payloads on Iridium-NEXT)
	X
	X

	Ice drifting buoys
	X
	X

	Ocean Lagrangian Drifters and drifting buoys
	X
	X

	Autonomous ocean vehicles (e.g. wave and ocean gliders)
	X
	X

	Directional and non directional wave buoys
	X
	X

	Meteorological Moorings
	X
	X

	Voluntary Observing Ships (VOS) (surface met.)
	X
	X

	Ships participating in the Automated Shipboard Aerological Programme (ASAP) (atmospheric profiles)
	X
	

	Ocean profilers (e.g. Argo floats)
	X
	X

	Ships participating in the Ship of Opportunity Programme (SOOP) (ships making ocean profiles)
	X
	X

	Tropical moorings
	X
	X

	Deep ocean, multidisciplinary, ocean reference stations (OceanSITEs moorings)
	X
	X

	Sea level stations (tide gauges)
	
	X

	Tsunami monitoring buoys (Tsunameters)
	X
	X


Appendix A provides an attempt of synthesis of WMO and IOC user requirements for the collection of observational data from remote platforms.
Appendix B proposes a format for the reporting of WMO and IOC requirements that could be used in the future in the framework of the international forum of users of satellite data telecommunications systems.
__________
Appendix A
Synthesis of WMO user requirements for the collection of observational data from remote platforms
Note: This is only an attempt of such synthesis by the WMO Secretariat. In order to provide accurate information in the table below, extensive consultation would have to be conducted with the user community, an exercise that the future international forum of users of satellite data telecommunications systems should be responsible of.

	Platform types
	Number of platforms using satcom
	Coverage
	Expected life time (months)
	Obs. Size (bytes)
	Obs. Frequency (obs./day)
	Timeliness (min.)
	Location required
	Downlink capability
	Max energy consumption for telecom (J/day)
	Transmitter size (cm)
	Typical Satcom used
	Platform cost (k$)

	AWS
	200+

	Regional
	12
	1k-10k
	24
	30
	No
	Option
	Unlimited/20k
	20
	Inmarsat

Iridium

Globalstar

Orbcomm

Argos
	

	Polar AWS
	300+

	Polar/Global
	12
	1k
	8-24
	30
	Yes

	Option
	Unlimited/20k
	10
	Iridium

Argos

DCS
	

	Upper Air (radiosondes, stratospheric drifters)
	TBD
	Regional
	n/a (manned)
	10k
	2
	10
	Yes
	No
	Unlimited
	10-20
	Iridium
Inmarsat-C
	

	Ice buoys
	100
	Polar
	12-18
	256
	24
	30
	Yes
	Option
	5k
	10
	Argos
Iridium
	

	Drifters
	1250
	Global
	12-18
	256
	24
	30
	Yes
	Option
	5k
	10
	Argos
Iridium
	1-3

	Surface wave gliders
	10
	Global/regional
	6
	1000
	24
	30
	Yes
	Option
	5k
	10
	Iridium
	10

	Directional Wave buoys
	100
	Regional
	12
	10k
	8
	10
	Yes
	Option
	10k
	10
	Inmarsat
Iridium
	25

	Meteorological Moorings
	150
	Regional
	12
	1k-10k
	24
	30
	Yes
	Option
	20k
	10-20
	DCS
Inmarsat
	50-1000

	VOS Ships (surface met.)
	2000
	Global
	n/a
	100
	24
	30
	Yes
	Yes
	Unlimited/5k
	20
	Inmarsat

Iridium

AIS

Argos
	5

	ASAP Ships (atmoph. Profiles)
	20
	Global
	n/a
	10k
	2
	10
	Yes
	No
	Unlimited
	10-20
	Iridium

Inmarsat-C
	

	Argo Profiling floats
	3000
	Global
	96
	1k
	0.1
	1440
	Yes
	No
	6k
	10
	Iridium

Argos
	15

	SOOP Ships (ocean profiles)
	100
	Global
	2
	1k-10k
	4
	1440
	Yes
	No
	Unlimited
	20
	Iridium

Inmarsat

Argos
	

	Tropical moorings
	150
	Tropical (+/- 25 deg)
	9–18
	4k
	4
 – 24

	30–7205 - 14404
	Yes
	Yes
	800
	16
	Argos

Iridium
	90 – 130

	OceanSITEs moorings
	50
	Global/regional
	12
	10k
	14 - 245
	305 – 14404
	Yes
	Option
	20k
	10-20
	Inmarsat
Iridium

Argos
	

	Ocean Gliders
	50
	Global/regional
	2
	10k
	0.1 - 24
	60
	Yes

	Yes
	10k
	10
	Iridium
	

	Tide gauges
	200
	Regional
	12
	256
	288 – 1440
	1440
	Yes
	Option
	Unlimited
	10-20
	DCP

Inmarsat BGAN
	20

	Tsunameters
	
	Global/Regional
	12
	0.1k - 1k
	4 – 288
	1 – 15

	Yes
	Yes
	
	30-70
	Inmarsat

INSAT

Iridium
	160 – 400


_______________

Appendix B
Example of format in which WMO and IOC requirements could be provided

	Details by platform type
	Usable satellite systems

	
	No in fleet
	Obs size (kbyte)
	Obs frequency (day-1)
	Platform annual data demand (Mbyte.yr-1)
	Fleet annual data demand (Mbyte.yr-1)
	Data timeliness (hr)
	Data cost as % of lifetime cost
	GEO
	Big LEO
	LEO

	
	
	
	
	
	
	
	
	GMS
	Inmarsat
	Iridium
	Globalstar
	Orbcomm
	Argos

	Argo
	3000
	1 – 10
	0.1
	0.05 – 0.5
	110 – 1100
	24
	
	
	
	x
	
	
	x

	AWS
	200+
	1 – 10
	24
	10 –100
	2000 – 20000
	30
	
	x
	x
	x
	x
	x
	x

	Polar AWS
	300+
	1
	8 – 24
	3 –10
	900 – 3000
	30
	
	
	
	x
	
	
	x

	Drifting buoy
	1500
	0.1 – 1
	24
	1
	1500
	0.5
	
	
	
	x
	x
	x
	x

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	


_______________
� AWS installed in mountain areas, or regions where land communication networks are not well developed (e.g. deserts, forests, developing countries); the figure indicated is essentially for AWS deployed in the WMO framework. Many more AWS are actually operated by third parties (e.g. universities, private companies).


� Many more Polar AWS are actually operated by third parties (e.g. universities).


� Location required if deployed on sea-ice or ice-free ocean


�:	Sub-surface oceanographic observations


�:	Surface meteorological observations


�:	Underwater location not relevant to Satcom


�:	1 min when Tsunami Travel time (TTT) < 15 min; 5 min for TTT <1h  or 100km from Tsunami source; 15 min for TTT > 1h or >100km from Tsunami source





