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AGENDA ITEM 13:	OCEAN BEST PRACTICES
AGENDA ITEM 13.2:	Task Team on Instrument Standards and Satellite Communications, including review of WMO Pub No 8 
SUMMARY

A. SUMMARY 
During the last intersessional period, the main task of the Task Team on Instrument Standards and Satellite Communications Systems were:
· The collection and update of information concerning instruments, telecommunication and dataflow used by the observing ships. In particular SOT GTS headers and dataflow are now available on the SOT website: https://www.ocean-ops.org/sot/ .
· The monitoring of the telecommunication systems used globally. 
· To follow the application of Iridium to be part of GMDSS, and to construe possible consequences for Code41 messages.
· To work in liaison with TT-metadata to create sensors and AWS list from pub47 entries, and to design new telecom tables separating data communication method and telecom services.
· To draft a VOS AWS standards documentation.
· To work on a new version of the JCOMM TR63: Recommended Algorithms for the computation of marine meteorological variables" especially true wind and pressure measurements.

Challenges for the next intersessional phase will be:
· The ocean observing community proposes the development of a new Volume to the Guide to Instruments and Methods of Observation (WMO No. 8). The topic of marine measurements is currently presented in WMO No. 8, Volume III (Observing Systems), Chapter 4: Marine Observation (https://community.wmo.int/activity-areas/imop/wmo-no_8). The TT-ISSC will strongly contribute the new marine volume of the CIMO guide, which will include JCOMM 63 TR documentation. 
· To finalize the AWS standard documentation
· To work with Iridium for a Code41 implementation
· To update for national fleets all the sensors and telecommunication metadata in the OceanOps system according to the new metadata fields.  

[bookmark: _APPENDIX_B%2525252525252525253A_][bookmark: _Toc319327009]B. ACTIONS/DECISIONS/RECOMMENDATIONS REQUIRED:
(a)	Adopt draft Action[footnoteRef:1] 10.2/1 — To participate in the writting of the new marine volume of WMO n°8 including JCOMM63 TR report in this new volume. (action; TT-ISSC; SOT-12) [1: 	 An Action/Decision  is an item directly related to SOT and on which SOT can action or decide directly. Details on rational for the action/decision should be included in the Background section.] 

	Adopt draft Action 10.2/2 — To closely work with Iridium to implement a Code41 on  Iridium GMDSS system (action; TT-ISSC; SOT-12)
	Adopt draft Action 10.2/3 —To update observing systems, sensors and telecommunication metadata in OceanOps database. (action; SOT NFP; SOT-12)
	Decision 10.2/1 — SOT agree on the new TT-ISSC Terms of Reference (Annex A)




[bookmark: _Toc3193270091][bookmark: _Toc319327012]C. BACKGROUND INFORMATION 

Terms of reference
TT-ISSC Terms of reference are updated in Annex A.

Membership
TT-ISSC membership is updated in Annex B.
[bookmark: OBJ_PREFIX_DWT5373_ZmEmailObjectHandler][bookmark: OBJ_PREFIX_DWT5396_ZmEmailObjectHandler]The TT mailing list is sot-tt-iss@jcommops.org

Instrumentation
A list of Instrument standards guidelines is provided in Annex C.
Annex D lists the sensors and systems used by the different countries for VOS, ASAP and SOOP observations.
Headers and dataflows
GTS headers for VOS, ASAP and SOOP are now available on the SOT website. https://www.ocean-ops.org/sot/
The VOS dataflows are also available in that document. 
The GTS headers are exported in Annex F. 

Telecommunication systems used for VOS observations

Some statistics have been computed overs 6 months in 2020 to analyse the telecom repartition by observations (Figure 1) and by VOS (Figure 2). 
Email is now the system of transmission the most used by VOS (60% of active ships), in particular for manual ships and that part is still increasing at it was 45% of the VOS two years ago. In total 33% of the observations are sent by Email.
For AWS, Iridium SBD is the most used system. It represents only 11% of the active ships but producing 42% of the messages sent to the GTS.
The proportion of ships sending messages to the GTS which are not registered in pub47 is decreasing. It was 25% of the active ships in 2018, and they are now only 5% of the ships. 
Code41 is still used by many ships (14% to 19% of the VOS considering that the non-registered ships are usually sending their messages in code41). It represents 4% to 8% of the messages distributed on the GTS. Figure 3 and 4 shows 2020 observations done in Code41 for Pub47 registered and non-registered VOS (except those sending observations with the call sign SHIP),and show that this system is still widely used. 
Inmarsat Land Earth Station (LES) list is provided in Annex E.

[image: ]Figure 1 : Telecom used by observation
[image: ]Figure 2 : Telecom used by VOS
[image: ][image: ]
Figure 3 : Registered VOS observations transmitted in Code41 in 2020 

Figure 4 : Non registered VOS observations in 2020 using Code41 (except SHIP)




Iridium GMDSS

In early 2020, Iridium was successfully certified by the IMO to offer GMDSS (Global Maritime Distress and Safety System) service to ships. Until then, the service was only provided by Inmarsat.
In October 2020 Iridium contacted WMO to know how to implement the Code41 service, asking for voice numbers in each MetArea. It was answered to Iridium that a voice system is useless for the SOT community and a service to send text messages is needed. That functionality was not implemented on Iridium GMDSS terminals. 
Iridium announced that their GMDSS services became operational in December 2020, without SAC41 service implemented. 

Some ships will be equipped soon with Iridium GMDSS, a need for a transmission system with this Iridium modem, free of charge for the ship is still needed. 
Iridium agreed to discuss about the implementation. 
Iridium is working only with one gateway in comparison with Inmarsat LES. They have the possibility to send the messages to a different address according to the ship position.
More discussions with Iridium are needed about a possible Code41 implementation. The expected possibilities and consequences are the following : 



	N°
	Description
	Advantages
	Drawbacks

	1
	According to the position of the ship the message is routed and charged to a Met Service responsible for the area
	All the areas are covered
All the ships can send a message
	All the countries responsible for the area need to have a contract with an Iridium provider and have to be able to send the messages on the GTS.
Unfair system: few countries are paying for the whole community


	2
	According to the position of the ship the message is routed to a designated destination and charged to a designated Met Service (responsible for the area) or another organization.
	All the areas are covered
All the ships can send a message
	Arrangements/contracts should be made about destinations and who is paying for (all or certain) areas. This can take some time.
Depending on arrangements, the system can be more or less fair regarding who is bearing the costs.


	3
	National Codes 41 are established. The messages are routed according to the code.
	Each country pays for its recruited ship
	Risk to lose the non-recruited ships
Much paperwork to get a global system working. Very probably only very few national codes will be set.

	4
	Global system with only one recipient
	Simple system
Can handle format evolution like #101
	Need for a reliable data-flow







AWS standard

During SOT10, the TT-ISSC was asked to document minimal standards for Ship-borne Automatic Weather Stations (S-AWS), from a specifications perspective, including details on technologies and standards and best practices). the TT-ISSC worked on a draft document available on the TT-ISSC google drive :
https://drive.google.com/drive/folders/188rFUT4stlvjfREtIs_SiqLEuvyYSJ1g


Algorithm for meteorological variables 
JCOMM TR 63 "Recommended Algorithms for the computation of marine meteorological variables" is currently limited to the dew point measurement. Some work has been done to include information on pressure and true wind measurement. 
The draft documents available on the TT google drive :
https://drive.google.com/drive/folders/188rFUT4stlvjfREtIs_SiqLEuvyYSJ1g
In the future, this document will be merged with the new marine volume of the WMO N°8 CIMO guide. 

WMO N°8

The ocean observing community proposes the development of a new Volume to the Guide to Instruments and Methods of Observation (WMO No. 8). The topic of marine measurements is currently presented in WMO No. 8, Volume III (Observing Systems), Chapter 4: Marine Observation (https://community.wmo.int/activity-areas/imop/wmo-no_8).

This chapter describes the observing systems employed in Marine Observation, mainly VOS and moored buoys, with brief descriptions of variables observed and best practices primarily focused on marine meteorology. In addition the TT-ISSC is working on the JCOMM TR63:  Recommended Algorithms for the computation of marine meteorological variables. The ocean community is quite diverse with many marine observation focus areas and multiple ocean observing platform networks, each requiring a different set of best practices. The IOC/UNESCO maintains the Ocean Best Practices portal, separate from the WMO No. 8, with measurement practices covering many other ocean-related networks and measurements. 

The intention of this proposal is to develop a separate Volume to the WMO No. 8 to encompass the disciplines represented by the ocean observing community for measurement of marine meteorological and oceanographic variables. This approach is better aligned with the content and guidance presented by discipline specific volumes of WMO No. 8 such as:  Volume I. Measurement of Meteorological Variables and Volume II: Measurement of Cryospheric Variables. 

[bookmark: _GoBack1]Initially, this new volume would extract the Marine Observation material from Volume III, Chapter 4 and place it into a new independent Volume.  The new volume may then be amended to provide more details on the currently described measurement techniques and technologies. The JCOMM TR63 will be incorporated in this volume. Additional guidance and measurement practices may be gradually incorporated into the new volume in the future. 
Actions 
The actions from last SOT are listed in the table below:
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	Number
	Description
	Status

	27
	JCOMM TR 63 "Recommended Algorithms for the computation of marine meteorological variables" is currently limited to the dew point measurement. Other variables have to be described. The JCOMM TR 63 has to be completed with all the other variable measured by the VOS
	Draft version available. To be continued and merged with the new volume of the CIMO guide.

	28
	Work on metadata extraction from the JCOMMOPS metadata database to create regular synthesis of systems and instruments used in each country.
	Pending new metadata scheme implementation

	30
	Extend dataflow documentation for VOS to the ASAP and SOOP programmes.
	Done for the headers

	31
	In order to be precise for each variable’s expected quality of measurement, it is recommended to work on a ship classification per parameter observed.
	To be closed. TT agreed not to go that way as the work is too huge.

	61
	Document minimal standards for Ship-borne Automatic Weather Stations (S-AWS), from a specifications perspective SOT to document details on the AWS with technologies and standards and best practices.
	Draft version available. To be continued.














ANNEX A

Task Team on Instrument Standards and Satellite Communications Systems
Terms of Reference
1. Compile information and provide guidance on existing activities, procedures and practices within SOT relating to instrument testing, standardization and intercalibration, as well as the standardization of observation practices and procedures; 
2. Using guidance contained in existing guides including the WMO Guides on Instruments and Methods of Observation (WMO-No.8) communicate with manufactures regarding new technologies and recognized equipment problems when requested; 
3. Prepare dedicated Webpages containing this information, to be made widely available through the SOT web site and linked from other relevant websites;
4. Organise inter-comparisons as required by SOT sessions; 
5. Review and comment relevant WMO Publications when requested to make sure they are kept up to date; 
6. Evaluate the operational and cost-effective use of satellite data telecommunication systems for the real-time collection of VOS and SOOP data in support of the World Weather Watch, GOOS, and GCOS; 
7. Evaluate and propose new communication systems for conventional VOS to substitute Code 41 and continue to monitor the cost implications of Code 41; 
8. Liaise with international organizations (IMO, IMSO) and with telecom providers to take into account expected evolutions relevant to SOT. 


ANNEX B

Task Team on Instrument Standards and Satellite Communications Systems
Membership
Jean-Baptiste COHUET (TT Chairperson, France)
Ross BANNISTER (TT ViceChair, New Zealand)
Martin KRAMP (ex officio, SOT TC)
David BERRY (United Kingdom)
Christophe BILLON (France)
Francis BRINGAS (United States)
Joel CABRIE (Australia)
Mardene DE VILLIERS
Darin FIGURSKEY (United States)
Henry KLETA (Germany)
Massaya KONISHI (Japan)
Rudolf KROCKAUER (Germany)
James LUCIANI (United States)

Balakrishnan NAIR (India)
Damian NAPOLES (Netherlands)
Emma STEVENTON (United Kingdom)

Michael POTOCHNEY  (United States)
Peter ROUX (South Africa)
Rene ROZEBOOM (Netherlands)
Adam RYAN (new member, United Kingdom)
Shawn SMITH (United States)
Joaquin TRINANES (United States)
Mayu YAMAMOTO (new member, Japan)




ANNEX C : Instrument Standards Guidelines



· VOS
a. WMO
i. Guide To Meteorological Instruments and Methods of Observation (WMO-No. 8) Edition 2018
ii.  TurboWin User guides : https://www.ocean-ops.org/sot/vos/resources.html

b. NMS
i. Australia
a. Port Meteorological Agents Guide
b. TurboWin User Guide
c. TurboWin Setup Manual

ii. Germany
1. Port Met Officers Work Instruction
2. Marine Observers Guide
3. TurboWin manual (+ DWD own help doc to TurboWin)

iii. Hong Kong, China
a. Guidance Notes on Port Meteorological Services
b. Marine Observers Handbook
c. UK Met.O. 740

iv. Japan
a. Guide to Weather Observations for Ships (JMA)
b. Guide to Ships Weather Reports (JMA)
c. Manual on Port Meteorological Services (JMA, in Japanese)

v. United Kingdom
a. Marine Observers Handbook
b. TurboWin user/installation guideline
c. UK Met.O.740 (Only provided on request from ship)

vi. United States of America
a. Military Specification MIL-B-17089
b. National Weather Service NWS G101 – SP004
c. National Weather Service NWS G222 – SP002 
d. NWS Instruction 10-201 (Feb 24, 2012) http://www.nws.noaa.gov/directives/sym/pd01002001curr.pdf




· SOOP 
a. IOC
1. Guide to IGOSS (now JCOMM) Data Archives and Exchange (BATHY and TESAC) - IOC Manual and Guides No.1
2. Guide to Operational Procedures for the Collection and Exchange of IGOSS (now JCOMM) Data - IOC Manual and Guides No.3
3. IGOSS (now JCOMM) Plan and Implementation Programme - IOC Technical Series No. 43
4. Best Guide and Principles Manual For The Ships Of Opportunity Program (SOOP) and Expendable Bathythermograph (XBT) Operations
5. GO-SHIP Repeat Hydrography Manual
	http://www.go-ship.org/HydroMan.html

b. NMS
1. Australia
a. Devil XBT User Manual



· ASAP
a. WMO
i. No guidance available at this time.

b. E-ASAP
i. No guidance available at this time.

c. Germany
i. ASAP-Manual for sounding procedures

d. Japan
i. Guide to Upper-Air Observation (JMA; in Japanese)



ANNEX D

Instrument Standards Equipment Status Report
1. Conventional VOS

1. Barometer

	BAROMETERS ON CONVENTIONAL VOS

	National VOS

	Barometer

	Barometer
Type
	Barometer Setting
	Type of Correction Tables Used

	Argentina
	CS100
Setra. Model 278
	Digital
Digital
	Station Level
Station Level
	Height

	Australia
	Vaisala PTB220
Vaisala PTB330
	Digital
Digital
	Station Level
Station Level
	Height
Height

	Croatia


	Barigo
Fisher
SUNDO
	Ship's Aneroid
Ship's Aneroid
Ship's Aneroid
	MSL
MSL
MSL
	NIL
NIL
NIL

	Ecuador
	
	Aneroid
	MSL
	NIL

	France
	Vaisala PTB220
	Digital
	Station Level
	Height

	Germany
	Fuess
Vaisala PTB330
	15PM
Digital
	MSL
MSL
	NIL
NIL

	Greece
	Belfort
	Aneroid
	Station Level
	Height / Temperature

	Hong Kong, China
	Hisamatsu
Mintaka Duo
	Precision Aneroid
Ship's Aneroid
Digital
	Station Level
Station Level
Station Level
	U.K. Met. O. 740
U.K. Met. O. 740
Temp/Height (TurboWin)

	Iceland

	Fuess
Vaisala PA11
	Ship's Aneroid
Digital
	MSL
MSL
	Air Pressure Dependent

	Ireland

	
	Ship's Aneroid
Aneroid
	MSL
MSL
	NIL
NIL

	Japan

	
	Aneroid

Digital

	Station Level

Station Level

	Pressure/Temperature
Height
Pressure/Temperature
Height

	Netherlands

	Fuess
Vaisala PTB220
Vaisala PTB330
	Aneroid
Digital
Digital
	Station Level
Station Level
Station Level
	Temp / Height (TurboWin)
Temp / Height (TurboWin)
Temp / Height (TurboWin)

	New Zealand

	Fuess

Vaisala PTB330
Vaisala PTB220
	Aneroid
Precision Aneroid
Digital
Digital
	MSL
Station Level
Station Level
Station Level
	NIL
Instrument & Height
Height
Height

	Norway
	Vaisala PTB220
	Digital
	MSL
	NIL

	Singapore
	PAB MK2 M2236
	
	MSL
	U.K. Met. O. 740

	South Africa
	Fuess
Viking
	Aneroid
Aneroid
	MSL
MSL
	NIL
NIL

	Sweden
	Vaisala PTB220
	Digital
	Station Level
	Height or TurboWin

	United Kingdom


	Negretti & Zambra
PAB MK2
Vaisala PTB330
	Precision Aneroid
Barometer
Digital
	Station Level

Station Level
	NIL

Temp / Height (TurboWin)

	United States

	Belfort
Fischer
Meteograf
Aquatech DBX1
Mintaka Duo
	Aneroid
Aneroid
Digital
Digital
Digital
	MSL
MSL
MSL
MSL
Station Level
	NIL
NIL
NIL
NIL
NIL

	NOTE: For Ships using TurboWin, the Height correction is applied by the software.



2. Barograph



	BAROGRAPHS ON CONVENTIONAL VOS

	National VOS
	Barograph
	Barograph Type
	Barograph Setting

	Australia
	Negretti & Zambra
Vaisala PTB220
Vaisala PTB330
	Open Scale (7 Day)
Digital
Digital
	Station Level
Station Level
Station Level

	Croatia
	KOMPAS
	Open Scale
	MSL

	Ecuador
	
	Micro-Barograph
	MSL

	France
	None
	
	

	Germany


	Mueller 78A
Lambrecht 290
Vaisala PTB330
	Small Scale
Small Scale
Digital
	MSL
MSL
MSL

	Greece
	Belfort
	Open Scale (4 Day)
	Station Level

	Hong Kong, China
	Fischer
Sato
Hisamatsu
Isuzu Seisakusho
OTA
Mintaka Duo
	Small Scale
Small Scale
Small Scale
Small Scale
Small Scale
Digital
	Station Level
Station Level
Station Level
Station Level
Station Level
Station Level

	Iceland
	None
	
	

	Ireland
	
	Open Scale (7 Day)
	MSL

	Japan
	
	Open Scale (1 Day)
Open Scale (7 Day)
	Station Level
Station Level

	Netherlands
	Fuess
Vaisala PTB220
Vaisala PTB330
	Aneroid
Digital
Digital
	Station Level
Station Level
Station Level

	New Zealand
	
Vaisala PTB330
	Open Scale
Digital Display
	MSL
Station Level

	Norway
	Vaisala PTB220
	Digital Display
	MSL

	Singapore
	
	Open Scale MK3
	MSL

	South Africa
	Mason
	
	MSL

	United Kingdom
	CASELLA
MK2Fischer MK3

Vaisala PTB330
	
Open Scale (7 Day)

Small Scale

Digital

	Station Level
Station Level

Station Level

	United States

	Aquatech DBX1
Meteograf
Mintaka Duo
	Digital
Digital
Digital
	MSL
MSL
Station Level






3. Transfer Barometer

	VOS TRANSFER STANDARD BAROMETERS ON CONVENTIONAL VOS

	National VOS
	Barometer
	Frequency of Barometer comparison

	Australia
	Vaisala PTB220B
	4 monthly

	Equador
	OACI mercury
	6 monthly

	France
	None
	

	Germany
	Vaisala PTB330
Druck DPI 740
	6 monthly
6 monthly

	Greece
	Belfort Aneroid
	3 - 6 monthly

	Hong Kong, China
	Vaisala PTB330
	9 monthly

	Japan
	Vaisala Digital Barometer
Paroscientific
	6 monthly

	Netherlands
	Fuess Aneroid
Vaisala PTB220
Vaisala PTB330
	12 monthly
12 monthly
12 monthly

	New Zealand
	Vaisala PTB220
	12 monthly

	Norway
	Digiquartz
	12 monthly

	South Africa
	Vaisala PA11 &
Precision Aneroid
	3 - 6 monthly

	Sweden
	Vaisala PA11A
	12 monthly

	United Kingdom
	Vaisala PTB330TS (includes temp/humidity with handheld device)
	12 monthly

	United States
	Digiquartz
	6 monthly





4. Air thermometers

	 THERMOMETERS ON CONVENTIONAL VOS

	National VOS
	Thermometer
	Thermometer Type
	Thermometer Fluid

	Australia
	AMA
Zeal
PT100
	Liquid-in-glass
Liquid-in-glass
Digital
	Hg
Hg

	Germany
	Sling Eigenbrodt
Rotronic Hygropalm
	Liquid-in-glass
Digital
	Hg


	Greece
	Schneider
	Liquid-in-glass
	Hg

	Hong Kong, China
	
	Liquid-in-glass
	Alcohol

	France
	Vaisala HMP34
	Digital
	

	Netherlands
	Schneider
	Liquid-in-glass
	Alcohol

	Norway
	PT100
	
	

	Sweden
	PT100 Testo 950
	
	

	United Kingdom
	Zeal 2C
Rotronic Hygropalm

	Liquid-in-glass
Digital

	Alcohol

	United States
	Zeal P2505
Extech RH300
PHT-771
	Mason Hygrometer
Digital
Digital
	Glycol







5. Sea Surface temperature sensors


	 SEA SURFACE TEMPERATURE ON CONVENTIONAL VOS

	National VOS
	Sensor
	Sensor Type
	Sensor Scale C/F

	Australia
	Sea thermometer
	Ship’s intake
Bucket (UK)
Hull contact sensor
	C
C
C

	Germany
	Sea thermometer
	Bucket
Ship's intake
Hull contact sensor
	C
C
C

	Greece
	Sea thermometer
	Ship's intake
	C

	Hong Kong, China
	Sea thermometer
	Ship's intake
	C

	Netherlands
	Sea thermometer
	Ship's intake
Bucket (alcohol or mercury)
	
C

	Norway
	Sea thermometer
	Hull contact
	C

	United Kingdom
	Sea thermometer
	Bucket
Ship’s intake
Hull contact sensor
	C
C
C


	United States
	 Sea thermometer
	Bucket Model 2170-TX
	Either (ship Dependent)


2. 
Automatic VOS

	Automatic Weather Stations on VOS

	National VOS
	Type of AWS
	Communication Method
	Manual Entry Facility

	Argentina
	Campbell Scientific
	Inmarsat C
	

	Australia
	Vaisala Milos 500 AWS
Techsas
	Inmarsat C (Data Mode)
Inmarsat C (Data Mode
	Yes
No

	Brasil
	VAISALA  MAWS410
VAISALA  MAWS430
	HF Radio/Satellite
HF Radio/Satellite
	Yes
Yes

	Canada
	AVOS – AXYS Technologies
	Inmarsat C
Iridium
	Yes

	China
	XZC6-1
XZC2-2SA
DJQ-1
	Inmarsat C
CDMA
	Yes

	France
	BATOS

MERCURY
EUCAWS
	Inmarsat C (Data Mode) & Iridium SBD
Iridium SBD
Iridium SBD
	Yes

Yes
Yes

	Germany
	Vaisala Milos 500 AWS
Ship's own datalogger
SCAWS
EUCAWS
	eMail / Meteosat
Inmarsat / Iridium
eMail
Iridium SBD
	Some
Yes
No
Yes

	Hong Kong, China
	AMOS
MetOcean drifting buoy onboard VOS

	Iridium
Iridium
	No
No

	Indonesia
	BATOS
	Iridium SBD
	Yes

	Ireland
	Vaisala Milos AWS
	Meteosat
	No

	Japan
	Koshin Denki Kogyo Co., Ltd (Japan)
Surface Meteorological observation (SMet) system
	Email

Email

	Yes

Yes


	Netherland
	EUCAWS
	Iridium SBD
	Yes

	New Zealand
	iSTAR
mSTAR-SHIP
	Inmarsat
GPRS Cell
	Yes
No

	Norway
	PC with QLC50
EUCAWS
	VSAT with Iridium
	Yes

	Portugal
	EUCAWS
	Iridium SBD
	Yes

	Russia
	GM6
	Inmarsat C
	Yes

	South Africa
	Vaisala Milos 520
	Inmarsat C
	Yes

	Spain
	Vaisala MAWS 410
EUCAWS
Campbell Scientific CR1000X
	Inmarsat C by email Iridium
VSat X-band
	No
Yes
No

	South Africa
	Homdade from Campbell
	eMail
	Yes/No

	United Kingdom
	AMOS
AMOS2X
	Iridium
Iridium
	No
No

	United States
	SEAS-AutoImet
Ship’s own datalogger
	SEAS
eMail
	Some
No

	



SENSOR FOR VOS AUTOMATED SYSTEMS

	National VOS
	Parameter
	Sensor
	Calibration interval

	Argentina
	Pressure


Combined Humidity  and Temp

Wind
	CS100
Setra. Model 278

Campbell HC2S3


Campbell 05108-L
	

	Australia
	Pressure

Air temperature

Humidity


Wind

SST
	Vaisala PTB220

Rosemount ST2401

Vaisala HMP45D
Vaisala HMP155

Vaisala WAV151 & WAA151

Seabird  SBE48
	6 months

6 months

6 months


24 months

24 months

	China
	Pressure


Combined Humidity  and Temp


Wind



SST
	R.M.Young 61302
Setra278

R.M.Young 41382
Vaisala HMP155A

Hydrowise XFY3-1
R.M.Young 05103
Vaisala WMT702

Everst Interscience 4000.3ZL
TRDI TS-N
	

	France
	Pressure





Air temperature



Humidity



Wind



SST
	Vaisala PTB210
Vaisala PTB220
Vaisala PTU200
Vaisala PTB330


PT100
HMP110
HMP45D

Vaisala HMP35DE
Vaisala HMP45D
Vaisala HMP110

Gill Windsonic WS2
Vaisala WMT52


PT100 intake
Hull contact PT100
	2 years









12 months
12 months
12 months


	Germany
	Pressure

Air temperature

Humidity

Combined Humidity and Temp

Wind


SST
	Vaisala PTB (220 + 330)

PT100

Vaisala HMP45D

E+E33

Lufft Ventus (ultrasonic)
Thies Cup and Vane

PT100
	18 months

5 years

12 months

12 months

24 months
24 months

10 years

	Hong Kong, China
	Pressure

Air temperature
	PTB110

Build in temperature sensor of MetOcean drifting buoy
	12 months

	Indonesia
	Pressure

Air temperature

Humidity

Wind

SST
	Vaisala PTB330

Vaisala HMP155

Vaisala HMP155

Gill Windsonic WS2

Hull contact PT100
	









	Japan
	Pressure


Air temperature


Humidity


Wind


SST
	Vaisala PTB 220
Setra Systems MODEL 370

CHINO CORPORATION　 R005-341
Vaisala HMP155

Vaisala HMT3303 JM
Vaisala HMP155

Koshin KVS-400-J
Koshin KS-5900

CHINO CORPORATION RFN1-0
Koshin RFN2-0
	10 years


12 months



12 months


5 years


12 months

	Netherlands
	Pressure

Combined Humidity and Temp
Wind
	Vaisala PTB 220 / 330

E+E33
OMC-116
	38 months

8 months


	New Zealand
	Pressure

Air temperature

Humidity

Wind

	Vaisala PTB330

Vaisala HMP155

Vaisala HMP155

Vaisala WAA151 &WAV151
Vaisala WMT702

	

	Spain
	Pressure



Air Temperature
Humidity
Wind

SST
	Vaisala PTB220
Vaisala PTB330
Setra CS100

Vaisala HMP155

Vaisala HMP155

Vaisala WMT700
Vaisala WMT702
MetSENS200

Hull contact Vaisala
Hull contact DWD
	

	South Africa
	Pressure

Air temperature

Humidity

Wind
	Vaisala PTB110

Vaisala HMP155

Vaisala HMP155

Gill Observer 2
	

	United Kingdom
	Pressure

Combined Humidity and Temp

	Vaisala PTB110

Vaisala HMP110


	~3 years

~1 year from installation

	United States
	Pressure


Air temperature


Wind


SST
	Young 61201
Vaisala PTB330

Young 26800
Young 41372VC

Young
Vaisala WMT700
IMET Wind sensor

Integrated Seabird
	


3. 
SOOP
1. Expendable BathyThermograph (XBT)


	XBT Probe

	National SOOP
	Equipment Type

	Australia
	Sippican

	France
	Sippican (Deep Blue, T7 and Fast Deep)

	Italy
	Sippican (T4, T5, T7, T10, DeepBlue)

	Japan
	TSK(T-7)

	United States
	Sippican (DeepBlue and FastDeep)



	XBT Recorder

	National SOOP
	Equipment Type

	Australia- BOM
Australia- CSIRO
	Quoll XBT
Quoll XBT

	France

	Devil XBT
Sippican MK21 USB (DAQ)

	Italy
	Sippican MK21 USB (DAQ)
Sippican MK21 USB (Ethernet)

	Japan
	TSK (MK150)

	United States
	Sippican MK21 ISA
Sippican MK21 USB (DAQ)
Sippican MK21 USB (Ethernet)




	XBT Launcher

	National SOOP
	Equipment Type

	Australia
	Sippican Hand Launcher (modified LM3A)

	France
	Sippican Hand Launcher (LM3A)

	Italy
	Sippican Hand Launcher (LM3A)

	Japan
	TSK(Hand-held Launcher)

	United States
	Sippican Hand Launcher (LM3A)
AOML Autolauncher (AOML)
Scripps Autolauncher (SIO)




	XBT Transmission

	National SOOP
	Equipment Type

	Australia-BOM
Australia-CSIRO
	Iridium

	France
	Argos

	Japan
	email

	United States
	T&T Sailor 403026S Mini-C transceiver
Iridium NAL SAF4070-IG
Iridium NAL A3LA-XG
Iridium NAL A3LA-RG
Garmin GPS 18X PC
Furuno GPS Navigator GP-32




2. Thermosalinograph (TSG)

	Thermosalinograph (TSG)

	National SOOP
	Equipment Type

	France
	Seabird  21 TSG

	Japan
	Seabird 38 Remote Temperature Sensor
Seabird 45 Micro TSG

	United States
	Seabird 21 TSG
Seabird 38 Remote Temperature Sensor
Seabird 45 MicroTSG





	TSG Transmission

	National SOOP
	Equipment Type

	France
	Inmarsat C

	United States
	Iridium NAL A3LA-RG
Garmin GPS 18X PC




3. Conductivity, Temperature, and Depth (CTD)

	Conductivity, Temperature, and Depth (CTD)

	National SOOP
	Equipment Type

	Japan
	Seabird 911+

	United States


	Seabird 19
Seabird 25
Seabird 911+


4. Expandable Conductivity, Temperature, and Depth (XCTD)

	Expandable Conductivity, Temperature, and Depth (XCTD)

	National SOOP
	Equipment Type

	Italy
	TSK XCTD-1

	United States

	Sippican XCTD-1
Sippican XCTD-3



5. Acoustic Doppler Current Profile (ADCP)

	Acoustic Doppler Current Profile (ADCP)

	National SOOP
	Equipment Type

	Japan
	RD Instruments

	United Stated
	RD Instruments



6. Partial Pressure of CO2 (pCO2)


	Partial Pressure of CO2 (pCO2)

	National SOOP
	Equipment Type

	Australia
	CSIRO

	France
	Craig Neil
General Oceanics 8050

	Japan

	Nihon ANS system (LI-COR LI700)
Los Gatos Research (Off-Axis ICOS)

	United States
	General Oceanics 8050



7. Moving Vessel Profiler 

	Moving Vessel Profiler

	National SOOP
	Equipment Type

	United States
	Brooke

	United States
	Scripps








4. ASAP


	ASAP TYPES and COMMUNICATIONS

	National ASAP
	Container
	Sounding Equipment
	SATELLITE TRANSCEIVER

	E-ASAP
	Denmark
	10ft container
Built-In launcher
10ft container
	Vaisala MW41
Vaisala MW41
Vaisala MW41
	A3LA-RM Iridium
A3LA-RM Iridium
A3LA-RM Iridium

	
	E-ASAP
	Deck launcher
Deck launcher
Deck launcher
Deck launcher
Deck launcher
10ft container
	Graw GS-E
Graw GS-E
Graw GS-E
Graw GS-E
Graw GS-E
Vaisala MW41
	A3LA-RM Iridium
A3LA-RM Iridium
A3LA-RM Iridium
A3LA-RM Iridium
A3LA-RM Iridium
A3LA-RM Iridium

	
	France
	Deck launcher
Deck launcher
Deck launcher
Deck launcher
	MODEM SR10
MODEM SR10
MODEM SR10
MODEM SR10
	A3LA-RM Iridium
A3LA-RM Iridium
A3LA-RM Iridium
A3LA-RM Iridium

	
	Germany
	10ft container
20ft container
Deck launcher
Deck launcher
	Vaisala MW41
Vaisala MW41
Vaisala MW41
Vaisala MW41
	A3LA-RM Iridium
A3LA-RM Iridium
A3LA-RM Iridium
A3LA-RM Iridium

	
	Spain
	10ft Container
	Vaisala MW21
	A3LA-RM Iridium

	Germany (AWI)
	Built-in (manual)
	Vaisala MW31
	email (ship system)

	Japan
	10ft Container

20ft Container
	Vaisala MW41

Vaisala MW41
	Email
Email






ANNEX E : Land Earth Station list
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ANNEX F
GTS headers list
The GTS headers are now available on SOT Website : https://www.ocean-ops.org/sot/ in the headers/dataflows document.
GTS headers are listed below :
VOS

	Source of observation
	GTS header for FM 13 SHIP
	BUFR template
	GTS header for BUFR

	Code41 sent to LES Aussaguel (FR)
	No
	TM 308009
	ISS[A-L]02 LFPW

	FM13 data flow sent from KNMI to MF (among them Code41 sent to LES Burum(NL),
	No
	TM 308009
	ISS[A-L]04 LFPW

	Code41 sent to LES Gunillhy (UK) UK VOS (Turbowin via email)
	SXVX88 EGRR
	TM 308009
	ISS[A-L]ii EGRR

	Code41 sent to LES Southbury (US)
	S[MIN]V[A-X] ii 01-19 KWBC
	TM 308009
	ISS[A-L]01-19 KWBC

	Code 41 sent to Thermopylae (GR)
	no
	TM 308009
	ISSF01 LGAT
ISSF20 LGAT

	Australian VOS (AWS, Turbowin)
	SMV[A-J]01 AMMC  S[I,N]V[A-J]21 AMMC
	No
	No

	Canadian VOS (AWS, Turbowin)
	SNVD01 KWBC
	No
	No

	French AWS (Batos, Baros) + Half compressed (APR, email, Obs2server)  from Esurfmar VOS
	No
	TM 308009
	ISS[A-L]01 LFPW

	French Mercury AWS
	No
	TM 308009
	ISS[A-L]03 LFPW

	Eucaws stations collected by MF
	No
	TM 308009
	ISS[A-L]05 LFPW

	German VOS
	No
	TM 308009
	ISS[A-L]01 EDZW

	Hong Kong VOS
	SIV[B,E,X]20 VHHH SMV[B,E,X]01 VHHH
	TM 308009
	ISS[A-D,I-L,X]01 VHHH

	Indian AWS
	SMVX02 DEMS
	No
	No

	Japanese VOS (Obsjma, Turbowin, AWS)
	S[MIN]V[BDEX]ii RJTD
	TM 308009
	ISS[A-D,I-L]01-02 RJTD

	Spanish AWS (Esperanza del mar)
	No
	TM 308009
	ISSA01 LEMM (SHIPs 00, 06, 12 and 18UTC),  ISSA22 LEMM (SHIPs 03, 09, 15 and 21UTC),  ISSA21 LEMM (hourly SHIPs)

	Spanish AWS (Hesperides)
	No
	TM 308009
	ISSX01 LEEM

	Sweden
	No
	TM 308009
	ISS[A-L]01ESWI

	UK Vos (AMOS, turbowin to server)
	S[MIN]V[A..X] ii EGRR
	TM 308009
	ISS[A-L]ii EGRR

	Irish Turbowin VOS
	No
	TM 308009
	ISSA[20]1 EIDB

	US VOS (Turbowin, Anverseas)
	S[MIN]V[A-X] ii 01-19 KWBC
	TM 308009
	ISS[A-L]01-19 KWBC

	US VOS (Turbowin, Anverseas)
	S[MIN]V[A-X] ii 01-19 PANC
	TM 308009
	ISS[A-L]01-19 PANC




ASAP

	Source of observation
	BUFR template
	GTS header for BUFR

	E-ASAP
	309052
	IUKX40/IUSX40 EDZW

	DE-ASAP
	309052
	IUKX40/IUSX40 EDZW

	FR-ASAP
	309052
	IUKX40/IUSX40 LFPW

	DK-ASAP
	309052
	IUKX40/IUSX40 EKMI

	ES-ASAP
	309052
	IUKX40/IUSX40 EDZW






SOOP 


	Source of observation
	System
	TAC message
	TAC Header
	BUFR template
	GTS header for BUFR

	Australia (BOM, CSIRO, RAN)
	XBT
	BATHY
	SOV[A-F,J]01 AMMC
	TM 315004
	IOS[N/S]01 AMMC

	Brazil
	XBT
	BATHY
	SOV[A, C, D, J]01 SBBR
	
	

	Canada
	CTD
	TESAC
	SOVD02 CWOW
	
	

	Canada
	XBT
	BATHY
	SOVD02 CWOW
	
	

	France (IFREMER)
	XBT
	TESAC
	SOVX05 LFPW
	TM 315004
	IOSX01 LFVX

	France (IFREMER)
	CTD
	TESAC
	SOVX06 LFPW
	TM 315007
	IOSX01 LFVX

	France (IFREMER)
	TSG
	TRACKOB
	SOVX06 LFPW
	
	

	France (IFREMER)
	Miniloggers
	
	
	TM 315002
	IOSX01 LFVX

	Japan
	CTD
	TESAC
	SOVX02 RJTD
	TM 315007
	IOS[A-D,I-L]nn RJTD

	Japan
	XBT
	BATHY
	SOVX01 RJTD
	TM 315004
	IOS[A-D,I-L]nn RJTD

	Japan
	TSG
	TRACKOB
	SOVX12 RJTD
	TM 308010
	IORX01-03

	USA (NOAA/AOML, SIO)
	XBT
	BATHY
	SOVX01 KWBC
	TM 315004
	IOSX01 KWBC
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VOS Observations source - Telecoms used
from may 2020 to october 2020 (total 1 471 497 0bs)

i Missing in Pubd7 4,17 %
®Empty / Uknown 1.33%
“inmarsat-C / SAC414.12 %
winmarsat-C/ Other SAC 1,03 %
®Inmarsat-C / Data Mode 101 %
“Inmarsat C /Email 05 %
mEmail 33.24%

W VSAT / Email 267 %

W lridium / Email 0.34 %
wiridium SBD 42,87 %
BAIS0.03%

®MeteoSat / GCP 0.28%
mWeb 127 %

w Cellular network 7.15 %
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Telecoms used by VOS
from mey 2020 to ocotber 2020 (otal 2201V0S)

Missing in Pubd7 3,41 % (75 ships)
m Empty / Uknown 2,00 % (46 ships)

' Inmarsat-C / SACAL 13,31 % (293 ships)
' Inmarsat-C / Other SAC 2.82 % (62 ships)
 Inmarsat-C / Data Made 1.7 % (39 ships)
 Inmarsat C /Email 023 % (5 ships)

m Email 60,02 % (1321 ships)

 VSAT / Email 1.23 % (27 ships)

W Iiciun / Email 0.23 % (5 ships)

' Iicium SBD 11 % (242 ships)

mAIS 0,05 % (1 sfips)

' MeteoSat / GCP 0,05 % (1 ships)

9 Web 2.23 % (49 ships)

' Cellular network 1,59 % (35 sfips)
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