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Data Standardization for Research Ocean-Data Management and Standard
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Proposal of Physical Oceanographic Data
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Abstract : Standardization work for the ocean data produced by a variety of national oceanographic
research projects was conducted in order to establish a national ocean data sharing system. For this work,
we first prepared standard proposals for the national research ocean data by reviewing and analyzing of
existing international and domestic ocean-data standards. The proposed standards were reviewed and
revised by experts in the field of oceanography and academic societies for documentation. The 125-page
technical report on the standards of 25 data items was prepared as an output of this research work, which is
available free of charge for the public and interested parties. This paper explains the proposed standards of
metadata and codes regarding the common properties of all the oceanographic data items. Especially, the
standards for the metadata, codes and data formats of 4 physical data items were described in detail. In order
to be adopted as the national standards for ocean data, however, the standards suggested here require further
development and/or modification based on additional reviews of and ample feedbacks from the relevant
academic and technical communities.
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Ocean Data Standards and Best Practices Review Process (2012)
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Steering Group conducts a
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Internal review
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technical review of fitness of
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=B within 3 months
Step 4: The review is open to the

community to determine
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Community review respond within 3 months

v

Step 5:
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recommended for wide use

Recommended

Fig. 1. Standardization procedure of ODSBP (UNESCO

Database) A5 X (NODC 2013), WOCE(World Ocean 2012)
Table 1. Ocean-data standards prepared by this study
Group Data item
Common Common Metadata
Physical oceanography CTD, LADCP, SADCP, AWAC Real-time Data, Serial Data

Chemical oceanography

Water Quality (inc. Nutrient and Pigment), Organic Matter, Radioisotope, Ocean

Carbon, Ocean Carbon (Underway System), Connate Water

Biological oceanography

Bacteria, Phytoplankton, Zooplankton, Benthic Invertebrate, Larva and Egg,

Fish, Primary Production

Geological oceanography and geophysics

Surface Sediment, Core, Deep Sea Core, Depth, Gravity/Magnetic, Shallow

Seismic, Deep Seismic
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Fig. 2. Standardization procedure of this study

Table 2. International and domestic ocean data standards
surveyed in this study

IODE Ocean Data Standard and Best

Standards for Practices
data sharing SeaDataNet Metadata Profile
ISO 19115

NCEI World Ocean Database
WOCE Data Assembly Center
Japan Oceanographic Data Center
Korea Oceanographic Data Center
KIOST Data Management System

Standards for
physical ocean data
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Table 3. Submitted standard proposals to IODE ODSBP (ODSBP 2015)

Standard proposals Submitted

Internal
review

External Communi
ty Recommended
review review

Proposal to adopt ISO 3166-1 and 3166-3 country codes
as the standard for identifying countries in
oceanographic data exchange

Proposal to adopt the SeaDataNet Common Data Index
(CDI) metadata profile as a standard for oceanographic
data exchange

Proposal to adopt ISO 8601 as the standard for the
representation of dates and times in oceanographic
data exchange

Proposal to adopt a quality flag scheme standard for
oceanographic and marine meteorological data exchange

SeaDataNet Common Data Index (CDI) metadata model
for marine and oceanographic datasets

SeaDataNet Common Data Index (CDI) metadata model
for marine and oceanographic datasets — XML encoding

SeaDataNet Cruise Summary Report (CSR) metadata
model for cruise reporting

SeaDataNet Cruise Summary Report (CSR) metadata
model for cruise reporting — XML encoding

SeaDataNet controlled vocabularies for describing
marine and oceanographic datasets - a joint proposal
by SeaDataNet and ODIP projects

SeaDataNet NetCDF (CF) data transport model
for marine and oceanographic datasets

2008.4 2008.5

20104.6 20104.7

2010.6.3  2010.6.28

2011.2.11 2011.3.9

2015.5.21

2015.5.21

2015.5.21

2015.5.21

2015.4.20

2015.5.21

2009.4.24  2009.8.28 2010.1.6
2011.2.23  Postponed
Returned

2011.1.5  2011.2.1 2011.2.2

2011.7 2012.5.11 2014.4.18
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Fig. 4. Metadata description format used in ISO 19115

Date and DateTime information
document (ISO 2003)

Distance, angle, measure, number, record,
Externally  recordType, scale and UomLength information
referenced  Period, duration and temporal primitive
classes information UNCELI: W= NCDC(National Climate Data Center),
Point and object information NODC(National Oceanographic Data Center), NGDC(National
Vertical datum information Geographic Data Center)2] %713, 20153 4¥ i=
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Table S. Metadata comparison among WOD, JODC and KODC (NODC 2013, JODC 2015, KODC 2015)

World Ocean Database JODC station data KODC serial station data

Primary header

WOD unique cast number
Country code

Cruise number

Year, month, day

Time

Latitude

Longitude

Number of levels

Profile type

Number of variables in profile
Variable code

Quality control flag for variable

Country
Cruise name
Date and time
Date and time
Latitude
Longitude

Number of var,-specific metadata

Variable-specific code
NODC project code
WOD platform code

Ship name

Country
Date (KST)

Latitude
Longitude

Num. of obs. depth

Ship

Secondary header

NODC accession number
NODC project code

WOD platform code

NODC institution code
Cast/tow number

Originator’s station number
Depth precision

Ocean weather station

Bottom depth (meters)

Cast duration (hours)

Cast direction (down assumed)
High-resolution pairs

Water color

Water transparency (secchi disk)
Wave direction

Project name

Organization

Water color
Transparency
Wave direction

Institute

Station number

Bottom depth

Water color
Water trans.
Wave direction

Wave height Wave height
Sea state Sea state
Wind force Wind force
Wave period Wave period
Wind direction Wind direction Wind direction
Wind speed (knots) Wind speed
Barometric pressure (millibars) Air pressure Barom. pressure
Dry bulb temperature (°C) Air temperature Dry bulb temp.
Wet bulb temperature (°C) Wet bulb temp.
Weather conditions Weather condition Weather
Cloud type Cloud type Cloud type
Cloud cover Cloud cover Cloud amount
Probe type
Absolute humidity (g/m?) Humidity
... (31 more elements)

Data published date

Line number
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Table 6. WOCE metadata of Shipboard ADCP (JASADCP 2012)

Group

Metadata

Cruise details

- Platform (ship)

- Port to port date/time ranges

- Port to port position ranges

- Chief scientist and affiliation at time of the cruise

- SADCP Pl/agency responsible for the overseeing the casts
- Project title

- Secondary project title

Cruise identification

Header information (1)

- Originator’s cruise ID

- Cruise ID given by ship management
- Project ID-1

- Project ID-2

- SADCP data center ID

Profile specifics

- Profile identification
Originator’s station ID and cast ID
Project station ID and cast ID
SADCP data center profile ID
- Profile date/time range
Year base: yyyy
Start, bottom, and end ship time for SADCP calculation
CTD bottom time (YYYYMMDDHHMMSS.s)
- Profile position
Start to end latitude positions (=90 to 90)
Start to end longitude positions (0 to 360)

Barotropic tide as u, v (m/sec), model type (ASCII string, fixed options)

Ocean depth (m)
Header information (2) Maximum cast depth (m)

Magnetic deviation (deg)

Navigation type (ASCII string, fixed options: GPS, DGPS, GLONASS, non-conventional)
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NCEIZ 5&%57] o]z NODC2 NCDDC(National
Coastal Data Development Center):= 3F<}o] t]gre] ADCP
A4zt s JASADCP(Joint Archive of Shipboard
ADCP)¢} JALADCP(Joint Archive of Lowered ADCP)E
T3} JASADCPS}F JALADCPE A Ea) YA 5 Al E
(JODC, Japan Oceanographic Data Center)?} 38522
ADCP2] WOCE AF5# A E(WOCE Data Assembly
Center)& 933 th. WOCE A3 3B+ Shipboard
ADCP?} Lowered ADCP?| #t5 #2]|E 913 vEtH| olH
=) A7 RE EWS A4S Ak Shipboard ADCP
o] wgleole] S Table 63} 7220™, ADCP HZA1E
£ netCDF ®93} ASCII ¥# o2 #Aa]slar t}. 7]1&

Table 7. Metadata of KIOST CTD data (KORDI 2011)
Metadata

Project name

Group Remark

Project number
Project manager CODE
Start date

End date
Project group
Data manager
Linked project

Project
information

CODE

Station name CODE
Start date time
End date time
Start latitude
Start longitude
End latitude
End longitude
Cast direction
Bottom depth
Number of data
Vessel

Observation
information

CODE
CODE
CODE
CODE

Data group

Method / instrument
Entire QC flag
Temperature precision
Salinity precision
Water depth precision

Air temperature
Air pressure
Relative humidity
Wind speed
Wind direction

Atmospheric
information

Water color CODE

Water transparency

HoT ADCP ARE Helshey Do weteole s}
ARZRS B AL oid, AR Ao Bl
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| Metadata for Data Items |—| Codes for Research Fields |

| Data Format |

Fig. 5. Components of suggested standards for research
data management
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Table 8. List of common metadata elements
background cells
modified elements in this study)
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(gray
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2w QA Aasls BERES ZAARE B E information  organization
#2125 UwS Stk ADCP A8 -8 vEHolH Program manager cownty O O O
9} AE¥Me 7B o T WOCE 7|1%2S F83%ed, Program manager start date O @)
B=gu) o] MR, A8 ;qa Z2 8 =9 ughyol Program managerend date O O
Elol AT 3, FHE go] A% washe e} s o
HolEIES THEY] 9I5l) Thsdt Be EAAE =4 P BT O
slon, FAMO B ELE= ¥xo] Q= Al Phase program end date O
W2 S E29 EE(He] BASlE 150 i L ©
19115) 2] Fig. 4)& o183k} A F2)S whEi o], SR ©
* U%e) B R, T 9 ol A= Bl ol proltstartdate ©
Wes ystaly Qg (Table 8, 11, 14). Project end date O
Project manager O O O
s893 a2 00O
BE A5 sUA A& F U= v olH Project manager country O O O
o} ITAAZ FEEE BECHS AN T5 1l Project manager start date O O
ElHlolE] 8452 AFZ2 03 FH ATANY Xqi 3 Project manager end date O O
PgRE TR = ITH(Table 8). A7]7F Z13) Study field @) 0 0
ZeIHe] A 77, AR WA A T4 ﬂ:rL— Budget
234 ﬂlE}HlolEMW s, 1d @9 AArd = Survey ID O
FEE sty eREd FYHSE, AT AR} Originator survey ID
oAl & AALY] delu|o|E oA Hg] st} sl HEr Chief scientist O O O
golEoMe YA}, gAlE Y, A7 ddE Sof gt Chief scientist organization O O O
ARE 23 Yot 7+ detdo]go] thak A%-E Table Chief scientist country O @) @)
83} o] Azl o, H el A= mandatory Survey start date O
Agel, A8} 42 7| AT 5 e ASE muliple Survey end date e
AP, HHEEE k02 code Eo] o3 ALE ~ Cruise Survey area lower left
code 2 oﬂ 718 information latitude
_ Survey area lower left
&S e olH FodA dF718R, A At longitude
ol &, 7(]’—1‘13- 9], B=5717] 5 SHE ol A HAs= Survey area upper right
FEe A=AAE EYIATKTable 9). 15 T3l A= latitude
OSRE F ig]_s].j/:, ol FAALS RAS 4 ) 9] - = sﬁeg}i/ tlz:g:}aupper right
EE Folq FAETO] AL A9 oF SIS Bl o I
P, M2 GRES AL F/IS0F She =S A Survey method O O

o7 FLE MASIEE 31)h zF =) et A sk

_l
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Table 9. Code list for common metadata Table 11. List of metadata elements for CTD

Cod R k -
oce emar Group Metadata Manda Multiple Code
Researcher tory
Organization CastID O
Country ODSBP (IS03166-1 and 1SO3166-3) g“gma“’f castD
Study field ate O
Data it Time O
ata fem Time precision O O
Survey method Latitude O
Time precision Latitude precision O
Data value unit Longitude O
Observation platform b i Longitude precision O
10N
General QC flag ODSBP inff)enrvnjlti?)n End date
Instrument maker and model Ef‘d time
Weather condition WMO code 4501 or WMO 4677 Erzel ;?[‘rteccllsmn O
nd latitude
Wave direction WMO code 0877 o .
End latitude precision
Sea state WMO code 3700 End longitude
Bottom type NODC code 0077 End longitude precision
Number of level
AW Table 103 2 Foloz #A3 siglon, 7t Profile type O
=g age] B4 Ge} e = B8 GRS WA Cast direction O O
= Number of data item O
staAtt. Data item O O O
Data value unit O O O
JFEAE EFQD Data value precision O
S| FE )28 oA CTD, SADCP, LADCP, A A% Entire cast QC flag e
Ao ek vetdlelE], lolElE 3, SEA A thg  Damitem Principal investigator c o O
- - - _ information Principal i tigat
HFQHS =230 CTD A&e] ta vetdolele organization O O O
ASAR, ARYFELHE, B EE FAsen, 7t Principal investigator country O O O
el olE] £40] B o, U ok, TE g of Observation platform 0O
£ #AskeTh(Table 11). #5HR HEldoE 2 3 CTD instrument o O
294, 913, CTD A28 W Sol glor, ukg of ¢ 1D nstrument caflbraion S
$9 Fe Y FEYE veiuolE st ArletEs T " ©
ST A2 FgE AR AEEE, &9, dUE, #=F Wave direction O
A7t Foll tigk wetlolH®E Fdeler, FrPRE iy VEVe height
SR, 9, 7], v 5o t@ vetlolEER 7 e A Seastate O
’J 3ttt E7Pg HE KIOST, WOD, KODCOl A 35 Alr pressure
Hom BRE FRES FPANRAOH, B34 784 Wing et
e B D B ind spee
?_] Zﬂ_SH 7]— —LJL—B\;I]—QT: ?_%SOﬂE]L v_TL%"LH‘T}JL— —6‘94 Zé He X-" 'Wind direction
o] &t
Table 10. Example of a code for common metadata (researcher code)
Code elements Description Mandatory Code
Researcher ID Unique researcher identifier O
Researcher name Name of researcher O
Researcher organization Institute of researcher O O
Researcher country Nationality of researcher O O
Academic degree Academic degree O

Study area

Major/interesting study area
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Table 12. List of metadata elements for SADCP

Group Metadata
SADCP ID .
Originator SADCP ID Start longltude
. End longitude
Start date and time Longitude precision
Observation End date and time grtude p
. . . . . Observation platform
information Time precision S .
. Principal investigator
Start latitude Lo . L
. Principal investigator organization
End latitude Principal investigator countr
Latitude precision P & Y
Data value unit .. Data processing methodology
Data value precision . f
' Quality control flag Data processing so tvyare
Data item Sound speed calculation
. . Data processor .
information Ny Sound speed correction
Data processor organization .
Notable scattering layers
Data processor country Data processing comment
Data processing date P g
ADCP instrument Number of bins
ADCEP instrument calibration Transmit pulse length
Instrument ADCEP installation method Blanking interval
information ADCEP installation location Ensemble averaging interval
Depth range Bottom tracking mode
Bin length ADCP data acquisition system
Surface temperature Pitch
Surface salinity Roll
Auxiliary Instrument maker/model Trans%t maker/m(?del
information . . Synchro or stepper o Transit logged with ADCP
Ship heading  Synchro ratio Navigation GPS maker/model

Compensation applied
GPS attitude system

GPS sampling interval
GPS logged with ADCP

SADCP 750 thgh el o8 ASA R, A5 5
AE, AR, F7PYEHE 7331t Table 12). AAES
E JR= 9], FAxEA, AsA 2 tigh weh]
o] 12 = 7]7]2430]] ADCP AH] = =5 HHLoﬂ/\ﬂ o] X
2 W) (bin) 2E FR, 255 ;q)\a] =of 3t o
eltlolH &S Estaint. Aol F2k€ ADCP= At
o] AU wet A5 LFIF HATY ¢ o,
ADCP A2 A 2]ol] HE=A] F Q3 Aub e g 1.2 Pitch,
Roll, Ship Heading, Navigation2 7P H.Z weld| o]
o 2333ttt LADCP #t52] Hgld|olE o= 3%
ADCPS} 733 ADCP 71719 thgt et olEl &3} A,
Atz Ao Q3 SADCP A&, CTD A&o] th3h v
Eldlo]E Eo] X3 E o] At(Table 13). ADCP #AF5.9]
HEtd o] B o T gk 2pAI S 8- (9 wAlol 71&
=

AEAS AAIE A= wg|olElell= 712491 A

A5 mletdolE o AlZAIZE, FRAIZE, A5, 2
H| A2 Foll g vlett| o8 =
AEASZNM = A7F 7ol wet ¥

sl
=
=2
s =T

271519 tH(Table 14).
#2434 717t

watEe veoleol ol EgA7IA eieh. T,
AR BENDH BEZFAL AFFES ARZRS A
Asgon, 1A RE Bao) uet Age] 3718 4 9
=% P45,

ool =3 BF(hAME 4714 AR FHEC g
dlolE £ EEQHE AN Sk QuE O wol ALg

3= ASCH W 7 (’hS A8k oH, 7+ 4] ol A
o] A5 FAHHE XTSI = S}Oﬂt} Ats E Aol o
g Aol wEltlolEl9} U P20 FAFAE ol
8319 tH(Table 15). ADCP #5529 7J-9-ol= ASCI 2

7} $HA| netCDF X9 X F(0hHe xﬂ A] 3.2 H, netCDF
o t)3¥ CDL(Common Data Language)S A& 3tth
(Table 16).

s FEAE vgolEdl tg Z= H5-2 Table 17
I zrow, CTD Z=2 9, A2, F434, 48], ADCP
A, A, ARTFY AlE2H, ARAEEY 58 IEE
ZA2I=E 51T BE AR = A o] AR S )
7L A7AUAA 5o ZoEs FEFEAA ArE =

=2 AMgshd B,
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Table 13. List of metadata elements for LADCP

Group Metadata
LADCEP cast ID .
Originator LADCP cast ID End lf)ngltude .
. Longitude precision
Start date and time
. Ocean depth
Bottom date and time
. . Profile max depth
Observation End date and time . .
. . . .. Magnetic deviation
information Time precision .
. Observation platform
Start latitude R .
. Principal investigator
End latitude Lo . L
. .. Principal investigator organization
Latitude precision Principal investigator countr;
Start longitude p & Y
Data value unit Depth calculation
Data value precision Percent of 3 beam solution
Quality control flag Data processing comment
Data processor Barotropic velocity reference
Data item Data processor organization Barotropic U velocity
information Data processor country Barotropic V velocity
Data processing date Barotropic velocity error
Data processing methodology Barotropic tide model
Data processing software Barotropic tide U velocity
Sound speed calculation Barotropic tide V velocity
ADCP instrument ADCP instrument
ADCEP calibration ADCEP calibration
Bin length Bin length
Number of bins Number of bins
Transmit pulse length Transmit pulse length
Downward B.lanklng interval Upward B.lanklng interval
Instrument . Ping staggered . Ping staggered
. . looking . NP looking . N
information . Ping transmission interval . Ping transmission interval
mstrument . instrument .
Number of pings Number of pings
Velocity ambiguity Velocity ambiguity
Single ping accuracy Single ping accuracy
Coordinate system Coordinate system
Bottom tracking mode Comments
Comments
Auxili SADCP profile data Navigation time series
. ary Pegasus profile data CTD time series
information

Bottom track profile

@A APl BE TEE FAOE Aa U

£ 9t aEslEd S ek 253E SIS AA A
e Sgslel, Ao mek s AtEEE 24,

B EE, A7 AE, I HE FHES AA F 125
Zo] FFERE) TAE A3t o] oA gl F
F817)e-9-L HlE3le] WOD, WOCE, KODC, SeaDataNet,
ISO191159] EF& o8-8l AFARY X}Eﬂra—e— ks
HetdolH, ZEAA], A5 g FF:Ee TS
ot F5E EEQHAAE 7] AFZE
A AFAEY 2E ARE AT F e uﬂE}HIOlEi

il
o

Frbelglon], dpaaEel Wk WAl
g 5 Qe BEAAE 2get. AngR
PIME 7t BEAE AREs) £40 ARl £
BT U oA, ofF Aol A Ak
Jerte) A2 Shue] s,

7 ANE EEQHE 7EA oz SRR A
99 WRE ARl 24E BFET o,
H% F1Q) SeaDataNet VEF o] 6] Zzseloli) xe]
ISO 191159 AH s3HA= &=
SeaDataNet ¥} ISO 19115 7FE Hle|EHA|ES] -F’r
EEelml, 7 gl W BRshm XML
Zgo] Pasu, §g

i
sg

mlm

{1

fr oX Feomd oot
N 1
T,

%_&O

o 93 1

(extensible markup language)
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Table 14. List of metadata elements for serial data

Manda- 4 sinte Code

Group Metadata

CastID

Originator cast ID

Start date

Start time

Time precision

Latitude

Latitude precision

Longitude

Observation Longitude precision

information End date

End time

Time precision O

End latitude

End latitude precision

End longitude

End longitude precision

Water depth

Bottom type

0000000 O|§
O

Number of data item

Data item

Data interval

Data value unit

Data value precision

Quality control flag
Data item Principal investigator

information Principal investigator
organization

Principal investigator
country

Observation platform

Observation instrument

Observation instrument
calibration

O OO0 0O 00
O OO0 0000

oo O 00O O O |0

OO

Table 15. Example of description of ASCII data format

(CTD)
Data Item Remark Manda- Multiple Code
tory
Depth Observation depth O O
Depth QC QC flag for depth O
Temperature ~ Water temperature O O
Temperature  QC flag for water O
QC temperature
Salinity Salinity O O
Salinity QC  QC flag for salinity O
DO Dissolved oxygen O
DO QC QC flag for O
dissolved oxygen
.. (additional data O
item)
..QC ... (OC flag for O O

additional item)

FAFEe] vl ARgl71l ofel& Aol Bk, meb
JAFLAEN A Q3 AEAAATAE HHo| =L
I, FRAE old PHE 2E2(he wE F
S HEE fﬂ:iﬁﬂgéhﬂdﬁsﬂ,@%ﬁiz
BE Akl ARHF A, FATEA] 45

m&al —lﬂ:‘.":‘

Table 16. Example of netCDF data file (shipboard ADCP)

netcdf sadcp {

dimensions:

time =178 ; // Number of ensembles

lat=100; //a geographical location

lon=100; / --"--

depth =64 ; // velocities were sampled at 64 depth
variables:

long time(time) ;
time:FORTRAN_format="";
time:units = "True Julian Day" ;
time:type = "UNEVEN" ;

float lat(lat) ;
lat:FORTRAN_format="";
lat:units = "degree_north" ;
lat:type ="EVEN" ;

float lon(lon) ;
lon:FORTRAN_format="";
lon:units = "degree_west" ;
lon:type ="EVEN" ;

(skip)

float depth(depth) ;
depth:FORTRAN_format="";
depth:units = "m" ;
depth:type = "EVEN" ;

float U(time, depth, lat, lon) ;
U:name ="U" ;
U:long_name = "EAST VELOCITY" ;
U:generic_name = "u" ;
U:FORTRAN format="";
U:units ="cm s-1"

float V(time, depth, lat, lon) ;
Vaname="V";
V:long name = "NORTH VELOCITY" ;
V:generic name ="v" ;
V:FORTRAN_format="";
V:units ="cm s-1" ;

(skip)

// global attributes:
:CREATION DATE="";
:CRUISE="";
INST TYPE="",;
:DATA_TYPE ="ADCP";
:WATER MASS="";
:DATA CMNT="";
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Table 17. Code list for physical ocean data management

Code

Remark

CTD profile type
CTD cast direction

CTD data item
CTD quality control flag

CTD instrument

ADCP instrument

ADCP transducer
configuration

ADCP compass type
Sound speed calculation

SADCP data acquisition
system

LADCP data processing
methodology

LADCEP depth source

LADCEP barotropic
velocity reference

LADCEP barotropic tide

LADCP coordination
system

Standard level
Observational level

Up
Down

Flags for entire cast

Flags on individual observation

Manufacturer
Hardware model
Serial number
Firmware version

Manufacturer
Hardware model

Serial number
Firmware version
Transmit frequency
Transducer configuration
Acoustic beam width
Transducer beam angle
Compass type

convex3

convex4

concave3

concave4

SADCP
Bottom-track
Navigation

Earth
Beam

334 3R 5 o

EFEHY W] oA, & =R 3F 5ol
ek T=h sdEE] Ml AsFE] HFCHo
stodgt A7) Et Tt B =Rl thEA] ke s
sl =, Al FAA F AFE A5 FFRDHS
dhe =i M oR AT Alfeln.

ool =&3 TF (S F7HHQ A HE
Al A8-g T3l TAHES =E3 AEH o= A
27F Aok =) o s|gHA 7R ol BAE 2
WA, SV TEE T2 7 de 993 B

A% 71E AEE SRS 7

o R PR ALoE AF I ENEF
9] A2 ol FHYE ATYUTHHTANY AP u

sh=taf g3l (2014) siFdlolE #el -9 A, &
e %2et7149), BSPE99275-10588-1, 143 p

sl AT (2011) GISZIRE s dAts #e] 2 S84
T, =AY, BSPK07650-10011-7, 254 p

Enrico B, Stefano N (2012) SeaDataNet metadata profile of
ISO 19115. SeaDataNet, FP7 SeaDataNet II project. 62 p

ISO (2003) ISO 19115:2003 Geographic information-metadata.
International Organization for Standardization, 248 p

JALADCP (2013) Joint archive for lowered ADCP. http://
ilikai.soest.hawaii.edu/ladcp/ Accessed 6 April 2013

JASADCP (2013) Joint archive for shipboard ADCP. http://
ilikai.soest.hawaii.edu/sadcp/ Accessed 6 April 2013

JODC (2015) Japan oceanographic data center. http://
www.jodc.go.jp/ Accessed 1 May 2015

KODC (2015) Korea oceanographic data center. http://
kodc.nfrdi.re kr/ Accessed 1 May 2015

NODC (2013) World ocean database 2013 user's manual.
National Oceanographic Data Center, Silver Spring,
National Oceanographic Data Center Internal Report 22,
163 p

ODSBP (2015) The ocean data standards and best practices
project.  http:/www.oceandatastandards.org  Accessed 1
August 2015

UNESCO (2010) Recommendation to adopt ISO 3166-1 and
3166-3 country codes as the standard for identifying
countries in oceanographic data exchange. Intergovern-
mental Oceanographic Commission of UNESCO, 15 p

UNESCO (2011) Recommendation to adopt ISO 8601:2004
as the standard for the representation of date and time in
oceanographic data exchange. Intergovernmental Oceano-
graphic Commission of UNESCO, 17 p

UNESCO (2012) The ocean data standards and best
practices review process. Intergovernmental Oceanographic
Commission of UNESCO, 12 p

UNESCO (2013) Recommendation for a quality flag scheme
for the exchange of oceanographic and marine
meteorological data. Intergovernmental Oceanographic
Commission of UNESCO, 12 p
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