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I n t r o d u c t i o n

A s  p a r t  o f  t h e  O b s e r v a t i o n s  C o o r d i n a t i o n  G r o u p  ( O C G )  D a t a  S t r a t e g y ,  a n d  M e t a d a t a
h a r m o n i z a t i o n  e f f o r t s ,  a n d  i n  l i n e  w i t h  a  r e q u e s t  f r o m  t h e  t e n t h  G O O S  S t e e r i n g
C o m m i t t e e  m e e t i n g  i n  S e p t e m b e r  2 0 2 0 ,  G O O S  i n i t i a t e d  a  D a t a  a n d  M e t a d a t a  m a p p i n g
p r o j e c t  t o  c l e a r l y  m a p  o u t  t h e  d a t a  a n d  m e t a d a t a  f l o w s  f o r  b o t h  r e a l - t i m e  a n d  d e l a y e d
m o d e  d a t a ,  a c r o s s  a l l  t h e  r e c o g n i z e d  O C G  g l o b a l  n e t w o r k s :  A r g o ,  O c e a n G l i d e r s ,  D a t a
B u o y  C o o p e r a t i o n  P a n e l  ( D B C P ) ,  S h i p  O b s e r v a t i o n s  T e a m  ( V o l u n t a r y  O b s e r v i n g  S h i p s
( V O S ) ,  S h i p s  o f  O p p o r t u n i t y  P r o g r a m  ( S O O P ) ,  A u t o m a t e d  S h i p b o a r d  A e r o l o g i c a l
P r o g r a m m e  ( A S A P ) ) ,  t h e  G l o b a l  O c e a n  S h i p - B a s e d  H y d r o g r a p h i c  I n v e s t i g a t i o n s  P r o g r a m
( G O - S H I P ) ,  O c e a n S I T E S ,  G l o b a l  S e a  L e v e l  O b s e r v i n g  S y s t e m  ( G L O S S ) ,  A n i m a l  B o r n e
O c e a n  S e n s o r s  ( A n i B O S ) ,  a n d  H i g h  F r e q u e n c y  ( H F )  R a d a r .  

O u r  a i m s  f o r  t h i s  m a p p i n g  e x e r c i s e  a r e  t o :  1 )  e n a b l e  t h o s e  o u t s i d e  t h e  n e t w o r k s  t o
b e t t e r  u n d e r s t a n d  h o w  n e t w o r k  d a t a  m o v e s  t h r o u g h  t h e  g l o b a l  a n d  n a t i o n a l  d a t a
m a n a g e m e n t  s y s t e m s ;  2 )  e n a b l e  u s  i n  i d e n t i f y i n g  g a p s  a n d  a r e a s  w h e r e  w e  c a n
p o t e n t i a l l y  i m p r o v e  o r  b e t t e r  s u p p o r t  d a t a  a n d  m e t a d a t a  a c c e s s ;  3 )  e n s u r e  t h a t  t h e
r e q u i r e d  m e t a d a t a  i s  a c c e s s i b l e  a n d  f l o w i n g  i n t o  t h e  O c e a n O P S  m o n i t o r i n g  s y s t e m ,  4 )
u s e  a s  a  b a s e  f o r  a  c r o s s - n e t w o r k  d a t a  s t r a t e g y ,  e n s u r i n g  t h a t  t h e  d a t a  f r o m  g l o b a l
n e t w o r k s  r e a c h e s  e x i s t i n g  a n d  f u t u r e  g l o b a l  a c c e s s  p o i n t s  f o r  b o t h  o p e r a t i o n a l  r e a l -
t i m e  a n d  q u a l i t y  c o n t r o l l e d  d e l a y e d  m o d e  d a t a .  T h i s  i s  a  f o c u s e d  e f f o r t  t o  i n c r e a s e
v a l u e  a n d  v i s i b i l i t y  o f  O C G  n e t w o r k  d a t a  b y  i m p r o v i n g  i t s  i n t e r o p e r a b i l i t y  a n d  e n s u r i n g
t h a t  O C G  d a t a  m e e t s  i t s  c r i t i c a l  r o l e  a s  a n  i n t e g r a l  p a r t  o f  t h e  g l o b a l  o c e a n  i n f o r m a t i o n
d i g i t a l  e c o s y s t e m .

T h e  i n f o r m a t i o n  a n d  i n s i g h t  f r o m  t h i s  d a t a  m a p p i n g  w i l l  i n f o r m  a n d  g u i d e  t h e
d e v e l o p m e n t  o f  a n  O C G  D a t a  I m p l e m e n t a t i o n  S t r a t e g y ,  t o  b e t t e r  s u p p o r t  o b s e r v a t i o n a l
n e t w o r k  d e v e l o p m e n t  i n  t h e s e  a r e a s ,  a n d  r e c o m m e n d  b e s t  p r a c t i c e s  t o  t h e  c o m m u n i t y .
U n d e r s t a n d i n g  t h e s e  d a t a  a n d  m e t a d a t a  f l o w s  a n d  i d e n t i f y i n g  a r e a s  o f  e n h a n c e m e n t
a r e  c r u c i a l  i n  o r d e r  t o  i n c r e a s e  F A I R  c o m p l i a n c e  o f  O C G  n e t w o r k  d a t a  a n d  c o m p l i a n c e
w i t h  t h e  W M O  U n i f i e d  D a t a  P o l i c y .   

T h e  d a t a  m a p p i n g  c o n t a i n s  d a t a  s t r u c t u r e s ,  Q C  e l e m e n t s ,  a n d  k e y  p e r f o r m a n c e
i n d i c a t o r s  s u c h  a s  d a t a  a v a i l a b i l i t y ,  t i m e l i n e s s ,  a n d  c o m p l e t e n e s s  o f  m e t a d a t a ,  t o
i d e n t i f y  t h e  c u r r e n t  s t a t e  o f  d a t a  a n d  m e t a d a t a  f l o w s  f o r  t h e  n e t w o r k s .  W i t h  t h i s
p i c t u r e  o f  t h e  d a t a  f l o w s  w i t h i n  t h e  d i f f e r e n t  n e t w o r k s ,  w e  c a n  a l s o  w o r k  w i t h  W M O
a n d  I O D E  t o  i n t e g r a t e  t h i s  i n f o r m a t i o n  i n t o  t h e i r  d a t a  m a p p i n g  e f f o r t s  t o  e x t e n d
m a p p i n g  b e y o n d  t h e  s c o p e  o f  j u s t  O C G  a n d  i t s  n e t w o r k s .

B e y o n d  t h e  w o r k  o f  t h e  G O O S  O C G  t h e  d a t a  m a p s  p r o v i d e d  h e r e  a r e  u s e f u l  f o r  g l o b a l ,
n a t i o n a l  a n d  r e g i o n a l  o b s e r v i n g  a n d  d a t a  m a n a g e m e n t  s y s t e m s ,  G O O S  p a r t n e r s  a n d
o t h e r s  t h a t  w a n t  t o  u n d e r s t a n d  t h e  e x i s t i n g  d a t a  p a t h w a y s .

D e s c r i p t i o n  o f  t h e  m a p p i n g

F o r  e a c h  O C G  g l o b a l  n e t w o r k ,  t h e  d a t a  m a p p i n g s  c o n s i s t  o f  t h r e e  p a r t s :  r e a l - t i m e  d a t a ,
d e l a y e d  m o d e  d a t a  a n d  m e t a d a t a .  T h e  m a p p i n g s  i l l u s t r a t e  t h e  p a t h w a y  o f  1 )  r e a l - t i m e
d a t a  t o  a v a i l a b i l i t y  o n  t h e  W M O  G T S  a n d / o r  t h r o u g h  n o n - G T S  s e r v i c e s  ( e . g .  G D A C s ) ,  2 )
d e l a y e d  m o d e  d a t a  f r o m  n e t w o r k  s p e c i f i c  r e p o s i t o r i e s ,  a n d  3 )  m e t a d a t a  f l o w  f r o m
n e t w o r k s  t o  b e  a v a i l a b l e  i n  t h e  O c e a n O P S  m o n i t o r i n g  s y s t e m ,  a n d  f r o m  e n d p o i n t
l o c a t i o n s  t o  O c e a n O P S  t o  v e r i f y  f o r  e x a m p l e  m e t a d a t a  q u a l i t y ,  d a t a  a r r i v a l  a n d
t i m e l i n e s s .  
T h e  m a p p i n g  e f f o r t  i s  a n  o n - g o i n g  w o r k  a s  t h e  O C G  n e t w o r k s  e v o l v e  i n  p a r t n e r s ,
E O V s / E C V s ,  a n d  d a t a  p a t h w a y s .  W h i l e  t h e  i n i t i a l  e f f o r t  c o n c e n t r a t e d  o n  t h e  d e l i v e r y  o f
i n d i v i d u a l  o b s e r v a t i o n s  o r  p r i m a r y  d a t a ,  i t  w i l l  c o n t i n u e  t o  m a p  t h e  p r o d u c t s  ( g r i d d e d
e . g . )  m a d e  a v a i l a b l e ,  w h e r e  p o s s i b l e .

G O O S  r e p o r t  2 7 8  v 1 , 1
C o n t a c t :  K e v i n . M . O ’ B r i e n @ n o a a . g o v
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BUFR format

Coriolis

BOM

MSC

Coriolis

Meteo 
France

NDBC

ITAF-
REMET

Contributing  
Members

National Data 
Acquisition 

Center

Global Data 
Distribution

Metadata

National 
Meteorological 

Services

E-SURFMAR 
Countries

MEDS

• To be confirmed 

• Developing GDAC

D
B
C
P

• Monitoring data flow 
• Manually harvested metadata (csv, website) 
• Automated metadata harvesting



CNR

CNRS

USER

Delayed Mode

CSIRO

• Under developed  

• Delayed mode raw data flow 

• Quality controlled delayed mode data flow

FMRI

NIOT

• Delayed mode data available to users

Variables: 

T, P, S, 
Oxygen, 
Fluorescence, 
Turbidity, pH, 
Nitrates, 
water velocity

O
c
e
a
n 
S
I
T
E
S 

MNR

AWI GEOMAR

KIOST

JAMSTEC

IMR

NOC

IMARPE

DML

SIO BIOSUHAWAII

AOML

WHOI

PMEL NDBCSAM

Coriolis

NDBC

Contributing 
Members

National Data 
Acquisition 

Center Global Data 
Distribution

Coriolis

SNU

DFO

NIO

HCMR

NIOZ KNMI

USP

Pangaea

seanoe.org

EMODnet

http://seanoe.org


CNR

CNRS

USER

Metadata

CSIRO

• Under developed  

• Delayed mode raw data flow 

• Quality controlled delayed mode data flow

FMRI

NIOT

• Delayed mode data available to users

Variables: 

T, P, S, 
Oxygen, 
Fluorescence, 
Turbidity, pH, 
Nitrates, 
water velocity

O
c
e
a
n 
S
I
T
E
S 

MNR

AWI GEOMAR

KIOST

JAMSTEC

IMR

NOC

IMARPE

DML

SIO BIOSUHAWAII

AOML

WHOI

PMEL NDBCSAM

Coriolis

NDBC

Contributing 
Members

National Data 
Acquisition 

Center

Global Data 
DistributionCoriolis

SNU

DFO

NIO

HCMR

NIOZ KNMI

USP

OceanOPS

• Metadata flow - feed 
• Metadata flow - operational status 
• No metadata flow



NMDC

France?

USER

Real Time/
Delayed Mode

CCHDO

• Central data server 

• Real time raw data flow 

• Quality controlled real time data flow 

• Quality controlled delayed mode data flow 

• Delayed mode data available to users

Spain?

JAMSTEC

G
O   
-
S
H
I
P

Variables: 

T, P, S, 
Oxygen 
DIC, pH 
Alkalinity 
Nutrients 
(NO3/NO2, 
PO4, 
SiO3) ,CFCs, 
SF6, 14C, 
δ13C of DIC, 
CCl4, 
Dissolved 
Inorganic 
Carbon, 
phosphate, 
silicate, DOC, 
DON  

 

Global 
Ocean Data 

Analysis Project 
(GLODAP)

Canada?

German?

Ireland?

BODC

NCEI

PANGAEA

Contributing  
Members

National Data 
Acquisition 

Center Global Data 
Distribution

Global Data 
Product

World 
Ocean Data 

(WOD)

Quality 
Insurance

GO-SHIP 
Easy Ocean

Bottle/
CTD 

GTS

Others

UK met 
office

NCEI

Coriolis

JMA



NMDC

France?

Metadata

• Metadata flow - Basic Cruise information (pre cruise) 

• Metadata flow - Detailed Cruise information (post cruise) 

• Metadata flow - Observation (GTS) metadata 

Spain?

JAMSTEC

G
O   
-
S
H
I
P

Variables: 

T, P, S, 
Oxygen 
DIC, pH 
Alkalinity 
Nutrients 
(NO3/NO2, 
PO4, 
SiO3) ,CFCs, 
SF6, 14C, 
δ13C of DIC, 
CCl4, 
Dissolved 
Inorganic 
Carbon, 
phosphate, 
silicate, DOC, 
DON  

 

Canada?

German?

Ireland?

BODC

NCEI

Contributing  
Members

National Data 
Acquisition 

Center Global Data 
Distribution

Global Data 
Product

Bottle/
CTD 

GTS

Others

UK met 
office

JMA

OceanOPS

• Not known or unconfirmed?



IMD

MF

DWD

USER

Real Time

JMA

BOM

• Real time raw data flow 

• Quality controlled real time data flow

CWAO

KNMI 
NOAA

V
O
S 

• Real time data available to users

AMMC 
(Melbourne)

KWBC 
(Washington)

LFPW 
(Toulouse)

EDZW 
(Offenbach)

Variables: 

SST, Sea 
level 
atmospheric 
pressure, 
Surface wind 
speed and 
direction, 
Significant 
wave height, 
Air 
temperature, 
Relative 
Humidity

AEMET

SMHI

DEMS 
(New Delhi)

RJTD 
(Tokyo)

LEMM 
(Madrid)

EGRR 
(Bracknell)

UK Met 
office

NOAA/
NWSTG

Met 
Eireann

?

TAC FM-13
Header: SMV[A,B,C,D,E,F,J]01 AMMC, 
S[I,N]V[A,B,C,D,E,F,J]21 AMMC

TAC FM-13
Header: S[MIN]V[A-X] 01-19 KWBC

TAC FM-13

Header: SNVD01 KWBC
TAC FM-13

Header: S[MIN]V[A-X] ii KWBC
BUFR 308009

Header: ISS[A-L]01-19 KWBC
BUFR 308009

Header: ISS[A-L]01 EDZW

BUFR 308009

Header: ISSA01 LEMM, ISSA22 LEMM, 
ISSA21 LEMM

BUFR 308009
Header: ISSX01 LEMM

BUFR 308009

Header: ISS[A-L]01 LFPW
BUFR 308009

Header: ISS[A-L]05 LFPW
TAC FM-13

Header: S[MIN]V[A-X] ii LFPW 
BUFR 308009

Header: ISS[A-L]0[2,4] LFPW  
BUFR 308009

Header: ISS[A-L]0[1,3] LFPW  

Washington?

BUFR 308009

Header: ISS[A-L]ii EGRR 
  TAC FM-13

Header: SXVX88 EGRR 
  TAC FM-13

Header: S[MIN]V[A..X] ii EGRR   

EIDB 
(Dublin)

ESWI 
(Norrköping)

BUFR 308009

Header: ISSA[20]1 EIDB 

TAC FM-13

Header: SMVX02 DEMS

VHHH 
(Hongkong)

Hongkong 
observatory

TAC FM-13

Header: S[MIN]V[BDEX]ii RJTD

PANC 
(Anchorage)

TAC FM-13

Header: S[MIN]V[A-X] 01-19 PANC

BUFR 308009

Header: ISS[A-L]ii RJTD

Contributing 
Members

National Data 
Acquisition 

Center

National 
Meteorological 

Services
Global Data 
Distribution

GISC 
Melbourne

GISC 
Washington

GISC 
Offenbach

GISC 
Toulouse

GISC Exeter

GISC New 
Delhi

GISC Tokyo

Other 
operators

Code41

Data101

EUCAWS

Corresponding Land 
Earth Station

GTS
• Not known or unconfirmed?



IMD

MF

DWD

JMA

BOM

• Delayed mode raw data flow 

• Quality controlled delayed mode data flow 

• Delayed mode data available to users

CWAO

KNMI 
NOAA

V
O
S 

Variables: 

SST, Sea 
level 
atmospheric 
pressure, 
Surface wind 
speed and 
direction, 
Significant 
wave height, 
Air 
temperature, 
Relative 
Humidity

AEMET

SMHI

UK Met 
office

NOAA/
NWSTG

Met 
Eireann

?

Washington?

Hongkong 
observatory

Contributing 
Members

National Data 
Acquisition 

Center

Other 
operators

Code41

Data101

EUCAWS

Corresponding Land 
Earth Station

USER

Delayed Mode
Global Data 
Distribution

UK

ICOADS

Global Data 
Product

Germany

• Not known or unconfirmed?



IMD

MF

DWD

USER

Metadata

JMA

BOM

• Real time raw data flow 

• Quality controlled real time data flow

CWAO

KNMI 
NOAA

V
O
S 

• Real time data available to users

AMMC 
(Melbourne)

KWBC 
(Washington)

LFPW 
(Toulouse)

EDZW 
(Offenbach)

Variables: 

SST, Sea 
level 
atmospheric 
pressure, 
Surface wind 
speed and 
direction, 
Significant 
wave height, 
Air 
temperature, 
Relative 
Humidity

AEMET

SMHI

DEMS 
(New Delhi)

RJTD 
(Tokyo)

LEMM 
(Madrid)

EGRR 
(Bracknell)

UK Met 
office

NOAA/
NWSTG

Met 
Eireann

?

TAC FM-13
Header: SMV[A,B,C,D,E,F,J]01 AMMC, 
S[I,N]V[A,B,C,D,E,F,J]21 AMMC

TAC FM-13
Header: S[MIN]V[A-X] 01-19 KWBC

TAC FM-13

Header: SNVD01 KWBC
TAC FM-13

Header: S[MIN]V[A-X] ii KWBC
BUFR 308009

Header: ISS[A-L]01-19 KWBC
BUFR 308009

Header: ISS[A-L]01 EDZW

BUFR 308009

Header: ISSA01 LEMM, ISSA22 LEMM, 
ISSA21 LEMM

BUFR 308009
Header: ISSX01 LEMM

BUFR 308009

Header: ISS[A-L]01 LFPW
BUFR 308009

Header: ISS[A-L]05 LFPW
TAC FM-13

Header: S[MIN]V[A-X] ii LFPW 
BUFR 308009

Header: ISS[A-L]0[2,4] LFPW  
BUFR 308009

Header: ISS[A-L]0[1,3] LFPW  

Washington?

BUFR 308009

Header: ISS[A-L]ii EGRR 
  TAC FM-13

Header: SXVX88 EGRR 
  TAC FM-13

Header: S[MIN]V[A..X] ii EGRR   

EIDB 
(Dublin)

ESWI 
(Norrköping)

BUFR 308009

Header: ISSA[20]1 EIDB 

TAC FM-13

Header: SMVX02 DEMS

VHHH 
(Hongkong)

Hongkong 
observatory

TAC FM-13

Header: S[MIN]V[BDEX]ii RJTD

PANC 
(Anchorage)

TAC FM-13

Header: S[MIN]V[A-X] 01-19 PANC

BUFR 308009

Header: ISS[A-L]ii RJTD

Contributing 
Members

National Data 
Acquisition 

Center

National 
Meteorological 

Services
Global Data 
Distribution

GISC 
Melbourne

GISC 
Washington

GISC 
Offenbach

GISC 
Toulouse

GISC Exeter

GISC New 
Delhi

GISC Tokyo

Other 
operators

Code41

Data101

EUCAWS

Corresponding Land 
Earth Station

OceanOPS

• Metadata flow - Instrument Operator feed 
• Metadata flow - Observation (GTS) feed

GTS



SIO

USER

Real Time

GTS

• Real time raw data flow 

• Quality controlled real time data flow

AOML

S
O
O
P 

• Real time data available to users

Variables: 

T

BOM

CSIRO

RAN

National Data 
Acquisition 

Center

Global Data 
DistributionContributing 

Members

<XBT> NCEIAOML

National 
Meteorological 

Services

BOM AMMC GTS node

WOD

Global Data 
Product

GTSPP

IQUOD



SIO

USER

Delayed Mode

• Delayed mode raw data flow 

• Quality controlled delayed mode data flow

AOML

S
O
O
P 

• Delayed mode data available to users

BOM

CSIRO

National Data 
Acquisition 

Center
Contributing 

Members

<XBT> 

Variables: 

T

Global Data 
Distribution

NCEI

AODN

WOD

Global Data 
Product

GTSPP

IQUOD

RAN



JMA

DWD

AEMET

US Met 
Office

National Data 
Acquisition 

Center

Global Data 
Distribution

Global Data 
Product

USER

??

??

Real Time

— % • Data distributed within 24h

KMA

Variables: 

A
S
A
P

• Real time raw data flow 
• Quality controlled real time data flow • Real time data available to users

KWBC 
(Washington)

LEMM 
(Madrid)

EDZW 
(Offenbach)

BOM

JMA

KMA

Contributing 
Countries

LFPW 
(Toulouse)

National 
Meteorological 

Services

GTS

??

MF

DMI

• Not known or unconfirmed?



National Data 
Acquisition 

Center

Global Data 
Distribution

Global Data 
Product

USER

??

??

Delayed Mode

— % • Data distributed within 24h

Variables: 

A
S
A
P

• Delayed mode raw data flow 
• Quality controlled delayed mode data flow

• Delayed mode data available to users

Contributing 
Countries

??

National 
Meteorological 

Services

JMA

DWD

AEMET

US Met 
Office

KMA

KWBC 
(Washington)

LEMM 
(Madrid)

EDZW 
(Offenbach)

BOM

JMA

KMA

LFPW 
(Toulouse)MF

DMI

• Not known or unconfirmed?



USER

Real Time

• Real time raw data flow 

• Quality controlled real time data flow

H
F 
R
a
d
a
r 

Variables: 

surface 
currents, 
wave height, 
wave 
direction, 
wave period, 
wind direction

Contributing 
Members

National Data 
Acquisition 

Center Global Data 
Distribution

IMOS

MDK RBINS

Ocean 
Networks

DHMZ IZOR

DMI FCOO

MSI

FMI

SHOM Ifremer

BSH

HCMR

MI

CNR OGS

IOC-MOC

OCOMEX

KNMI

NIVA IMR NMI NERSC

IMGW-PIB IO PAN GMU

IH IPMA

ARSO NIB

Puerto  del 
Estado SOCIB EUSKALMET

SMHI

University 
of Plymouth

IOOS

CMEMS

IOOS

Xunta de Galicia PLOCAN

University 
of Palermo



USER

• Delayed mode raw data flow 

• Quality controlled delayed mode data flow

Contributing 
Members

National Data 
Acquisition 

Center Global Data 
Distribution

IMOS

MDK RBINS

Ocean 
Networks

DHMZ IZOR

DMI FCOO

MSI

FMI

SHOM Ifremer

BSH

HCMR

MI

CNR OGS

IOC-MOC

OCOMEX

KNMI

NIVA IMR NMI NERSC

IMGW-PIB IO PAN GMU

IH IPMA

ARSO NIB

Puerto  del 
Estado SOCIB EUSKALMET

SMHI

IOOS

CMEMS

IOOS

Delayed Mode

Variables: 

surface 
currents, 
wave height, 
wave 
direction, 
wave period, 
wind direction

University 
of Plymouth

Xunta de Galicia PLOCAN

H
F 
R
a
d
a
r 

University 
of Palermo



UKMO

National Data 
Acquisition 

Center

Global Data 
Distribution

USER

Real Time

— % • Data distributed within ??h

Variables: 

T, P, S, 
Oxygen, 
Pressure, 
Fluorescence
, Light 

A
n
i
B
O
S

• Real time raw data flow 
• Quality controlled real time data flow • Real time data available to users

NDBC

UKMO

Contributing 
Members

National 
Meteorological 

Services

GTS

NOAA ATN TM315003

CoriolisCoriolis

SOCIB

?

?

JMA? JMA?

• Not known or unconfirmed?



UKMO

National Data 
Acquisition 

Center

Global Data 
Distribution

USER

— % • Data distributed within a year

A
n
i
B
O
S

• Delayed mode raw data flow 
• Quality controlled delayed mode data flow 
• Delayed mode data available to users • Virtual GDAC

Contributing 
Members

IOOS ATNIOOS ATN

Delayed Mode

CIOOS

IMOS

CIOOS

MEOP

IMOS

World 
Ocean 

Database

Global Data 
Product

Variables: 

T, P, S, 
Oxygen, 
Pressure, 
Fluorescence
, Light 

??

??

CIOOS?

UKMO

• Not known or unconfirmed?



UKMO

National Data 
Acquisition 

Center
Global Data 
Distribution

Variables: 

T, P, S, 
Oxygen, 
Pressure, 
Fluorescence
, Light 

A
n
i
B
O
S

Contributing 
Members

CIOOS 
ERDDAP

NOAA ATN

?

?

IMOS

CIOOS

??

Metadata

OceanOPS

— % • Data distributed within ??h • Real time data available to users• Metadata flow - observation metadata feed 
• Metadata flow - instrument metadata feed

GTS

Instrument 
Mfr.

Sensor Model, S/N, etc

• Not known or unconfirmed?



SOCIB

BODC

Coriolis

USER

Real Time

— % • Data distributed within 48hr

Estonian 
(TTU)

IMOS

GTS

50 %

• Real time raw data flow 

• Formerly operational 

• Planned 

US IOOS 

?

MEDS

NMD
50 %

O 
c 
e 
a 
n 
G 
l 
i 
d 
e 
r 
s 

• Quality controlled real time data flow 

• Real time data available to users

US National 
Met Office

ECCC 
(Canada)

UK Met 
Office

Meteo 
France

XXXX format
Header: YYYYY

TESAC format
Header: SOVD01 CWOW

TESAC format
Header: SOVXO2 EGRR

TESAC format
Header: IOSX02_LFVX

ERDDAP

FTP

ERDDAP 
HTTPS 
FTP

ERDDAP 
FTP 
HTTPS

THREDDS 
HTTPS

OpenDapp 
THREDDS

S3 BUCKET 
THREDDS 
OGC WFS

Variables: 

T, P, S, 
Oxygen, 
Fluorescence, 
Turbidity, pH, 
Nitrates, 
water velocity

Contributing 
Members National Data 

Acquisition 
Center

Global Data 
Distribution

Coriolis

National 
Meteorological 

Services

• Not known or unconfirmed?



SOCIB

BODC

USER

Delayed Mode

— % • Data distributed within 1yr

IMOS

• Delayed mode raw data flow 

• Quality controlled delayed mode data flow 

• To be confirmed

US IOOS 

2 %

O 
c 
e 
a 
n 
G 
l 
i 
d 
e 
r 
s 

ERDDAP

ERDDAP 
HTTPS 
FTP

THREDDS 
HTTPS

S3 BUCKET 
THREDDS 
OGC WFS

Variables: 

T, P, S, 
Oxygen, 
Fluorescence, 
Turbidity, pH, 
Nitrates, 
water velocity

National Data 
Acquisition 

Center

Coriolis

Contributing 
Members

Global Data 
Distribution

NMD

MEDS
FTP

OpenDapp 
THREDDS

Individual 
PIs

Data Publishing 
Services (PANGAEA, 

SEANOE, others)

— %

• Not known or unconfirmed?



OceanOPS

SOCIB

BODC

Coriolis

USER

— % • Completeness of meta data

90%

Estonian 
(TTU)

IMOS

GTS

100 %

• Real time raw data flow 

• Formerly operational 

• Planned 

US IOOS 

?

MEDS

NMD
80 %

• Quality controlled real time data flow 

• Real time data available to users

US National 
Met Office

ECCC 
(Canada)

UK Met 
Office

Meteo 
France

XXXX format
Header: YYYYY

TESAC format
Header: SOVD01 CWOW

TESAC format
Header: SOVXO2 EGRR

TESAC format
Header: IOSX02_LFVX

ERDDAP

FTP

ERDDAP 
HTTPS 
FTP

ERDDAP 
FTP 
HTTPS

THREDDS 
HTTPS

OpenDapp 
THREDDS

S3 BUCKET 
THREDDS 
OGC WFS

Variables: 

T, P, S, 
Oxygen, 
Fluorescence, 
Turbidity, pH, 
Nitrates, 
water velocity

Contributing 
Members

National Data 
Acquisition 

Center Global Data 
Contribution

Coriolis

Metadata

oceanops.org (json)
O

SM
C

 O
pen-G

TS A
ccess N

ode

oceanops.org (json, csv)

• Metadata flow - observation metadata feed 
• Metadata flow - instrument metadata feed 

O 
c 
e 
a 
n 
G 
l 
i 
d 
e 
r 
s 

National 
Meteorological 

Services

• Not known or unconfirmed?

http://oceanops.org
http://oceanops.org


??

??

??

USER

Real Time

??

??

GTS

— %

??

??

??

G
L
O
S
S 

Variables: 

T, P, S, 
Oxygen, 
Fluorescence, 
Turbidity, pH, 
Nitrates, 
water velocity

IOC/SLSMF

UHSLC

SONEL

JRC

Contributing 
Countries

National Data 
Acquisition 

Center Global Data 
Distribution

— % • Data distributed within ??hr
• Real time raw data flow 

• Quality controlled real time data flow
• Real time data available to users

EMODnet

<Europe> 

• Not known or unconfirmed?



??

??

??

USER

Delayed Mode

— % • Completeness of metadata

??

??

• Delayed mode raw data flow 

• Quality controlled delayed mode data flow

??

??

??

G
L
O
S
S 

• Delayed mode data available to users

Variables: 

T, P, S, 
Oxygen, 
Fluorescence, 
Turbidity, pH, 
Nitrates, 
water velocity

BODC

PSMSL

CMEMS

SeaDataNet

Contributing 
Countries

National Data 
Acquisition 

Center
Global Data 
Distribution

<Europe> 

• Not known or unconfirmed?



Supplementaries
• AEMET - State Meteorological Agency
• AODN - Australian Ocean Data Network
• AOML - Atlantic Oceanographic and Meteorological

Laboratory
• AWI - Alfred Wegener Institute
• BIOS - Bermuda Institute of Ocean Sciences
• BODC - British Oceanographic Data Centre
• BOM - Bureau of Meteorology
• BSH - Federal Maritime and Hydrographic Agency of

Germany
• CCHDO - CLIVAR and Carbon Hydrographic Data Office
• CCO - Colombian Ocean Commission
• CIOOS - Canadian Integrated Ocean Observing System
• CMA - China Meteorological Administration
• CNR - National Research Council
• CNRS - National Center for Scientific Research
• CSIRO - Commonwealth Scientific and Industrial Research

Organization
• DFO - Fisheries and Oceans Canada
• DMI - German Maritime Institute
• DML -
• DWD - Germany’s National Meteorological Service
• ECCC - Environment and Climate Change Canada
• FERHR -
• FMRI - Faroe Marine Research Institute
• GEOMAR - Helmholtz Centre for Ocean Research Kiel
• GISC - Geographic Information Science
• GLODAP - Global Ocean Data Analysis Project
• GTS - Global Telecommunication System
• HCMR - Hellenic Center for Marine Research
• HKO - Hong Kong Observatory
• HNMS - Hellenic National Meteorological Service
• ICOADS - International Comprehensive Ocean-Atmosphere

Data Set
• IDEAM - Colombia Institute of Hydrology, Meteorology and

Environmental Studies
• IEO - Spanish Institute of Oceanography
• IFREMER - French Research Institute for Exploitation of the

Sea
• IH - Hydrographic Institute
• IMD - India Meteorological Department
• IMI - Marine Data Center
• IMOS - Integrated Marine Observing System
• IMR - Institute of Marine Research
• IMRPE - Marine Institute of Peru

• INAMHI - Ecuadoran Institute for Meteorology and Hydrology
• INCOIS - Indian National Centre for Ocean Information

Service
• INOCAR - Oceanographic Institution of the Navy
• IOOS - Integrated Ocean Observing System
• IPMA - Portuguese Institute for Ocean and Atmosphere
• IQUOD - International Quality-Controlled Ocean Database
• ITAF-REMET - Italian Airforce - Operational Forces Command

- Department for Meteorology
• JAMSTEC - Japan Agency for Marine-Earth Science and

Technology
• JMA - Japan Meteorological Agency
• KIOST - Korea Institute of Ocean Science and Technology
• KMA - Korea Meteorological Administration
• KNMI - Royal Netherlands Meteorological Institute
• MEDS - Marine Environmental Data Service
• MEOP - Marine Mammals Exploring the Oceans Pole to Pole
• MF - Meteo France
• MNR - Ministry of Natural Resources
• MSC - Meteorological Service of Canada
• MSNZ - Marine Services New Zealand
• NCEI - National Centers for Environmental Information
• NDBC - National Data Buoy Center
• NDWC - National Disaster Warning Center
• NIO - National Institute of Oceanography
• NIOZ - Royal Netherlands Institute for Sea Research
• NMDC - Norwegian Marine Data Centre
• NMDIS - National Marine Data and Information Service
• NOAA - National Oceanic and Atmospheric Administration
• NOIT - National Institute of Ocean Technology
• NOC - National Oceanography Centre
• NRL-MRY - Naval Research Laboratory, Marine Meteorology

Division
• NWSTG - National Weather Service Telecommunication

Gateway
• OGS - National Institute of Oceanography and Experimental

Geophysics
• PMEL - Pacific Marine Environmental Laboratory
• RAN - Royal Australian Navy
• SAM - Southwest Atlantic Meridional Overturning Circulation
• SAWS - South African Weather Service
• SHOA - Spanish for Hydrographic and Oceanographic Service

of the Chilean Navy
• SIO - Second Institute of Oceanography
• SMHI - Swedish Meteorological and Hydrological Institute

• SNU - Seoul National University
• SOCIB - Balearic Islands Coastal Observing and Forecasting

System
• TTU - Tallinn University of Technology
• UKMO - UK Met Office
• USP - University of Sao Paulo
• WHOI - Woods Hole Oceanographic Institution
• WOD - World Ocean Database



Supplementaries

AUSTRALIA BAHAMAS BELGIUM BRAZIL BULGARIA CANADA CHILE CHINA COLUMBIA CROATIA

CYPRUS DENMARK ECUADOR ESTONIA FINLAND FRANCE GERMANY GREECE INDIA IRELAND

ISRAEL ITALY JAPAN MALTA MEXICO NETHERLANDS NEW ZEALAND NORWAY PERU POLAND
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