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Overview @ OGS

* The Trieste Marine Observatories system and E2M3A buoy
* The “Buoy Controller” Hardware & Software

 Instrument maintenance

» Data flow

« Data publication ERDDAP and NODC portal

« ERDDAP and FAIR principles

« Metadata and Standard VVocabularies



The Gulf of Trieste and the Northern Adriatic Sea @ OGS

* Morphology

* Physical forcing

- Marked seasonal and
iInterannual variability

- Biogeochemical characteristics

* Anthropogenic impacts

- Extreme events

- Extensive observational sites

Mucilage Jellyfish




Trieste marine observatory system
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Meteo - Oceanographic buoys MAMBO _miramare @ OGS
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Meteo - Oceanographic buoys MAMBO _miramare

Meteorological Station:
- Air temperature, humidity
- Atmospheric pressure
- Wind speed and direction

Probes at -2m:
- Temperature.
- Conductivity/Salinity.
- Dissolved oxygen.
- pH and pCO2

Probe at -10m:
- Temperature.
- Conductivity/Salinity.
- Pressure.
- Dissolved Oxygen.
- Turbidity,

Probe at -15m:
- Temperature.
- Conductivity/Salinity.
- pH.
- Dissolved oxygen.
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Oceanographic buoys MAMBO 2,3,4
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Probes:
- Temperature.
- Conductivity/Salinity.
- Dissolved oxygen.
- ADCP current profiler
- OBS sismografo di fondo (CRS)




Directional Wave buoys @ OGS
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Isonzo River ADCP @ OGS
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HF _Radar
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Danubius-RI implementation in the Marano-Grado lagoon @ OGS
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E2M3A - South Adriatic Sea

Parameters measured during Depth
LAST deployment
Temperature and salinity 120, 591, 889, 989, 1156, 1165 m
Temperature and salinity 332,770 m
Pressure 591, 889, 989, 1156, 1165 m
Pressure 332,770 m
Turbidity 1165 m
Dissolved Oxygen 770, 889, 989, 1156, 1165 m
Dissolved Oxygen 332,770 m
Trasmittance 332,770 m . g
Currents (profiling) 170-318 m § | 7
Currents 1165 m
Particulate 1153 m
|
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Data flow and products
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Buoy Controller v 3.0 @ OGS

USB-C  WI-FI LAN

* Low energy consumption
« Highly robust

2x USB 2.0
« Custom hardware i — ops
. @E .
* In-house Firmware and Software Receiver
ARM Cortex5 22
SOM §§
233 @) ey
2x micro SD
L
9-36V 2 X Modem Power
Input Power Sensor w Debug Port Interface

Ports



Buoy Controller v 3.0 - Serial Hat v 3.0 @ OGS

 Modular 9-36V
Power Input
e Scalable

TRIM UP

» Application-Specific requirements 2

N@H 2
3 S

~MAl | @i
LLUROIMAI N —

 Up to 2 stackable expansion boards iz
« Up to 18 sensors

21514039 IP &

eyeIBOURSD

engineered by A.Corbo
3)euoIZEN 03N}

8 x Sensor Ports




Buoy Controller v 3.0 - Linux Operating System @ OGS

Customized Linux OS distribution
Only necessary Kernel modules

uto Nazionale di Oceanografia e di Geofisica Sperimentale - Async_Buoy_Controller_v2

SYSTEM MONITOR next run : 2025-11-27 o 190
PROOCEANUS CO2PRO 44-331-7 next run at: 2825-11-27 ;08
. - SUNBURST SAMIPH p@34s4 next run at: 2025-11-27 12:@ 100
« Small size Root File System et I M e
SEABIRD SBE16PLS 6962 next run at: 2025-11-27 12:00:80+88:00
SEABIRD SBE37SMPODO 23777 next run at: 2825-11-27 12:@@:01+88:00
R R AR R R AR R K AR AR R E R AR AR R R
L] R OB RO RO W ROROR RO R R R e LA 2l
» Fast boot up and Energy saving L s
PROOCEANUS CO2PRO 44-331-75  next run at: 2@25-11-27 12: 100 *
SUNBURST SAMIPH p@3id next run at: 2025-11-27 12: 100 *
YOUNGUSA Y32588 * next run at: 2025-11-27 12:00:00+08:08 *
] SEABIRD SBE16PLS 6962 next run at: 2025-11-27 12:00:88+88:00 *
[ Ind uStrIaI g rade memory Su pport = SEABIRD SBE37SMPODO 23777 next run at: 2@25-11-27 12:00:01+80:82 *
P,

B
SYSTEM MONITOR next run 2025-11-27 188 *
PROOCEANUS CO2PRO 44 next run 2025-11-27 3 109 *

SUNBURST SAMIPH p@344 next run ¢ 2025-11-27 H 100 *

= YOUNGUSA Y32588 = next run 1 2025-11-27 : t99 *

= SEABIRD SBE16PLS 6962 next run : 2025-11-27 12:00:008+80:00 *

= SEABIRD SBE37SMPODO 23777 next run 57 -11-27 12:@ an - Linux/arm 5.15.105 Ker

- RO B |

Linux/arm 5.15.105 Kernel Configuration
B e sl ] Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing <v> includes, <N>
1-27 12:88:88,073 DEBUG PRODCEANUS CO2PRO 44-331-75 op :ézﬁge;pgghmudular‘iZES features. Press <Esc><Esc> to exit, <7 for Help, </> for Search. Legend: [x] built-in [] excluded <M> module < >
27 12:988:99,984 DEBUG SUNBURST SAMIPH p@344 opening

27 12:80:08,096 INFO YOUNGUSA Y¥325@@ » on

eneral setu -]
2025-11-27 12:00:80,1@1 DEBUG BIRD SBE16PLS 6962 opening T 10 virtual translations at runtire
= SEABIRD SBE37SMPODO 23777 next run at: 2025-11-27 12:@@: Bus support  --->
SYSTEM MONITOR next run at: 2025-11-27 13:ee: gggqeépﬁg;gfei> &
SUNBURST SAMIPH p@344 next run at: 2@25-11-27 13: CPU Power Management --->
YOUNGUSA Y32588 * next run at: 2025-11-27 13:00: AR L D
SEABIRD SBE16PLS 6962 next run at: 2025-11-27 13: [ 1 ARM Accelerated Cruptographic Algorithms

eral architecture-dependent options --

PROOCEANUS CO2PRO 44-331-75  next run at: 2825-11-27 16: e oo oot
B ] [¥] Enable the block layer --->
27 12:88:84,118 INFO SEABIRD SBEL6PLS 6962 on T S

f8e280088.12c: controller timed out Memory Management options
--=>

1 [#] Networking support
188280088 controller timed out Device orivers.

2825-11-27 12:88:85,231 ERROR 'NoneType' object is not subsg Z;Eri%:tigfmns

SMSTAT, 1764244808, 2025-11-27T ] 9Z,11.184,0.734,0,0.000,0.¢ -x- Cryptographic API

,139 DEBUG BIRD SBE16PLS 6962 LI S
Kernel hacking
DEBUG SEABIRD SBE16PLS 6962
DEBUG BIRD SBE16PLS 6962
DEBUG BIRD SBEL6PLS 6962

3852-77-3) T5188:73'ST¢ DEBNG  2EVBIKD 2BEIPHI2 9295

< Exit > <Help> < Save> < Load >

Rss | IO




Buoy Controller v 3.0 - Web Interface

* Local and remote access 0GS
« Graphical User Interface
» System status monitoring
 Real-Time data visualization
* On site configuration e
Flask

web development,
one drop at a time

HOME BOARD

svsLoa

<!DOCTYPE HT
<html lang="en"
<head>
<title>{{hos
html: {
margin: 0;

padding: 0;

border: none;

font-size:100%;

jQuery( docu

$( '#main-menu
if ( window.l
$( this ).pa

font

National Institute
of Oceanography
and Applied
Geophysics

DATA SYSTEM

mux

Product

CO2PRO

SBE37SMPODO

mux

Product

SAMIPH

mux

Product
SBE16PLS

SBE16PLS

mux

DATA

SYSTEM

RESET reset data acquisition
REBOOT reboot system

LogouT

LOGOUT

Serial Number
44-331-75

23777

Serial Number

p0344

Serial Number
6962

6644

2025-27-11T12:26:

Description Depth Enabled
PCO2PRO 2  cait |
SBES70 2 e

National Institute
of Oceanography
and Applied
Geophysics

HOME

DNO O AN

3

BOARD DATA SYSTEM LoGouT

$MSTAT,1764201600,2025-11-27700:00:00Z,11.189,0.734,0,0.000,0.000,134107136,15589056512
$METEO,1764201600,2025-11-27T00:00:00Z,81.06,8.74,9.37,1012.78,51.55,188.44,8.58,10.49,69.61,120,0.00
$SAMI,1764201600,2025-11-27T00:00:00Z,1764201606,36.2818,14.1083,8.0932
$MSTAT,1764205200,2025-11-27T01:00:00Z,11.196,0.734,0,0.000,0.000,134115328,15589056512
$METEO,1764205200,2025-11-27T01:00:00Z,75.32,9.67,9.21,1013.08,50.74,185.48,9.36,15.52,87.76,120,0.00
$SAMI,1764205200,2025-11-27T01:00:00Z,1764205206,36.2818,14.0637,8.0966
$MSTAT, 1764208800,2025-11-27T02:00:00Z,11.202,0.735,0,0.000,0.000,134115328,15589056512
$METEO,1 ,2025-11-27T02: ,68.22,9.04,8.76,1013.73,51.84,189.38,8.69,11.53,54.01,120,0.00
$SAMI,1764208800,2025-11-27T02:00:00Z,1764208806,36.2818,14.1037,8.0888
$MSTAT,1764212400,2025-11-27703:00:00Z,11.198,0.734,0,0.000,0.000,134115328,15589056512
$METEO,1764212400,2025-11-27T03:00:00Z,339.85,4.72,8.74,1014.54,49.80,185.42,4.35,7.45,358.47,120,0.00
$SAMI,1764212400,2025-11-27T03:00:00Z,1764212406,36.2818,13.8707,8.0978
$MSTAT,1764216000,2025-11-27T04:00:00Z,11.206,0.735,0,0.000,0.000,134115328,15589056512
$METEO,1764216000,2025-11-27T04:00:00Z,347.60,5.17,8.37,1014.33,47.13,186.12,5.04,7.66,352.19,120,0.00
$SAMI,1764216000,2025-11-27T04:00:00Z,1764216006,36.2818,13.7304,8.0986
$MSTAT,1764219600,2025-11-27T05:00:00Z,11.207,0.735,0,0.000,0.000,134119424,15589056512
$METEO,1764219600,2025-11-27T05:00:00Z,153.92,2.48,7.98,1015.27,48.24,185.77,2.43,3.15,144.33,120,0.00
$SAMI,1764219600,2025-11-27T05:00:00Z,1764219606,36.2818,13.8016,8.0933
SMSTAT 1784223900 2025.11.07TNA-00-007 11 218 0 736,0,0.000,0.000, 134123520, 15589056512
69,7.50,1015.81,50.15,186.02,4.53,7.93,98.76,120,0.00
3,36.2818,13.8501,8.0967
36,0,0.000,0.000, 134123520, 15589056512
peRr SRR EEIRCr A 8,7.15,1015.93,50.59,187.25,4.83,7.96,107.84,120,0.00
3,36.2818,13.8193,8.0972
36,0,0.000,0.000,133586944,15589056512

DOGS

487

2025-27-11T12:26:41Z

LOGIN




Buoy Controller v 3.0 - Control Software

Asynchronous Python Scheduler
Modular architecture

Main common module

Sensors specific sub-modules
Json configuration files

#1/bin/pytho
async def main(
unn Matn ms

| schedule =
| schedul
enabled

main

#1/bin/pytho
async def main(

. schedule =
' schedul
enabled

devicel.py

#!/bin/pytho
async def main(

schedule =
' schedul
enabled

device?2.py

#!/bin/pytho
async def main(

schedule =
' schedul
enabled

device3.py

#1/bin/pytho
async def main(

nn Magn nmn

schedule = #1/bin/pytho
[Bachadat async def main(
anabled wow palp e

instrument

| schedul
| schedul,
enabled

tools

Main module

"0a": {
"Ensbled": true,
"Driver": "quectel
"Serial Mmber": " "0a": {
Jabs™: [ FEORCIt e
§ - "Driver": "quectel
"dobs": [

board

Sensors sub-modules

"oa: {
"Ensbled": true,
"Driver": "quectel
"Serial Muber": "

| racar: [

B ison |

devicel.json

|

device2.json

B json

device3.json

#1/bin/pytho
async def main(
wnn Main wem

schedule =
| schedul
enabled

device4.py

schedule

voa: {
"Enabled": true,
"Driver": "quectel
"Serial Muber": "

'"Jabs": [
§ ison_

device4.json



Buoy Controller v 3.0 - Asynchronous Data Acquisition

Asynchronous sensors activation Streamed Sampling

Sensor initialization |

Sensors power management
Samples Stream

Customized sampling interval
44aaqad

Streamed or Polled sampling
Data conversion and formatting

Polled Sampling

_ Power 4

Command >

@®
@®
no®
ol
L)
@ o
@ ®
)
@ oo
5

=
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e
!
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- gl
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Buoy Controller v 3.0 - Data Formatting @ OGS

« Plain ASCII strings Sensors data
« Comma Separated Values label unix epoch iso 8601 timestamp  instrument payload
* NMEA sentence syntax $SBE370, 1764505800, 2025-11-30T12:30:00Z, 21.2064, 5.39146, 5.245...

Controller UTC timestamp
Daily file / Periodic transmission

System Status

label battery V RH% uSD used bytes
: — —N — ——
SMSTAT, .., .12.710,0.233,1,66.445,18.478,115699712, 15589056512
e ac —— \——~y———’ - Y 7
current A temp °C uSD free bytes

ssssss

System Log

—= $GPRMC,100114.0

| $SYSLOG,2025-11-30 00:15:31,091,CRITICAL,Starting - As..

. $PCO2PROW, 17594

b ssaur, 175048560 $SYSLOG, 2025-11-30 01:00:05,164,ERROR, 'NoneType' objec...

° I - — $SBE16RLSO Q
p— B csv_



Buoy Controller v 3.0 - Instrument Maintenance

Biofouling I
Corrosion

Vessels collisions

Extreme weather conditions
Periodic cleaning and maintenance
Laboratory calibration - CTMO
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Buoy Controller v 3.0 - Geofencing @ OGS

Mappa senza lo

» Location-based technology f i Il 2023 march, E2M3A

« Virtual boundary around mooring mooring S.A.R. cruise
(52nm off the Italian coast

« SMS alert messages (coastal at a depth of 1200m). Al

. the instruments that sank

Server side email with maps due to the mooring break

have been recovered.
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Buoy Controller v 3.0 - Near Real-Time Data Transmission

LTE or Satellite Network

= Samples, ==
4G||| \" o System Status and .‘
il O\ Tl Lo .9z

Y Google Cloud
B OAuth v2

"0a": {
"Enabled": true,

: k\ : "m":_[ |

4 \ ‘g

‘ son
— System Updates s /m

DOGS

OGS




Data flow and publication

As data managers we want:

1) Store data in a standardized way

- Databases are a great tool if used correctly
- Metadata are essential

2) Make data available to the public

DOGS

- Services and API that let users download / interpolate / graph data

STATION

DATA FLOW

STORE DATA
Databases?
Archives?
Files?

WHERE THE
MAGIC HAPPENS

PUBLISH DATA
Geoportals?
Custom services?
APIs?




Data flow - format conversion @ OGS

STATION GOOGLE DRIVE

e @ SHARED FOLDER
- = . Stations collect data and save it in CSV
= e ASCII files

Let's see an Example:

SOEAEET; 17112526810, 2024-03-24T04500410,827714Z;8EAFET02003, 202403241
SPCOZPROW,; 1711252823, 2024-D3—-24T04500523: 183219%, W M,2024,03; 24, 04;00;
SeBE3TO; 1711252849,; 2024-03—-24T04500449 ;32382975 13:18793%4:28663;1:935; &
OSBE1GPLSO1 1711252870, 2024—-03—-24T04:01510.546259%;12.:5855, 4:30839; 10.
PMETECQ; 1711252919, 2024—-03~-24T04:01559.0689832; 68 : 044 15532 T«58;8359: 465

5
_r

What do this characters and numbers mean? W
How can i distinguish different data? J > WE NEED METADATA!




Data flow - format conversion @ OGS

To solve the previous problem we have made an automated script
that converts data from the CSV ASCI| format to a standardized XML

Let’'s see an Example of the XML.:

1L <?xml version="1.0" encoding="UTF-8"2>
2 |§<capture siteId="MAMBO1">
3 <1t e e st ="'temperature">
GOOGLE DRIVE AUTOMATED SCRIPT 4 <date>2024—03—11T23:01:10@)
SHARED FOLDER 5 %Wra PPROTSPITTIETET
> 6 <parameter-unit>UPAA</parameter-unit>
7 <instrument-category>130</instrument-category>
8 <instrumenttfiﬁﬁtiéénijffEl6PLSOl</instrument—identifier>
9 <results-ean>11.9525</res)lts-mean>
10 </item>
1E0 IB i _ m&="conductivity"
12
. I3 <paramete
< GO gle AppS SCflpt 14 <parameter- un1t>UECA</parameter unit>
15 <instrument-category>130</instrument-category>
16 <instrument—féaaﬁﬂéﬂeffSBEl6PLSOl</instrument—identifier>
17 <results@nean>4.28682</reJults-mean>
18 t </1tem>
19 |m <iteg ; i
20
2 <parafie
22 <parameter un1t>UPDB</parameter unit>
23 <instrument-category>130</instrument-category>
IMPORTANT- 24 <instrument—id.aﬂi.ﬁ.af' Ed fBElGPLSOl</instrument—identifier>
" 25 <results@unean>10.626</resPlts-mean>
26 | </item>
. . . 27 |8 <itgp i srsalini
To make the script works correctly a configuration must -
. . 2:9 <parame
be kept updated with the current station metadata 0 | <parameter-unit>UUUU</parameter-unit>
Sl <instrument-category>130</instrument-category>
82 <instrumentzd £ SBE16PLS01</instrument-identifier>
33 <result<—mean>0.0000</re§11ts—mean>
34 |} </item>

35 </capture>



Data flow - database insertion

GOOGLE DRIVE
SHARED FOLDER

SERVER

DOGS

Data in XML format gets transferred into the main server at NODC.

Note:

This step is done automatically by the server, every 5 minutes (Near Real-Time)

Keep in mind:

there is another configuration that specifies where the data is located and where it should be stored



Data flow - database insertion @ OGS

SERVER DATABASE

.’

Data is taken from a custom software and inserted into the database

This custom software written in Java
has been developed and now
maintained internally in NODC




Data flow - format conversion and database insertion

STATION

Data from the station
is send to a shared
Google Drive folder in
ASCII CSV format

DOGS

RECAP of the data flow
GOOGLE DRIVE SERVER
SHARED FOLDER )

DATABASE

Data is converted into
XML and then
transferred to the
main server at NODC

Data is inserted in the
Near Real-Time
Database




Data publication - ERDDAP @ OGS

(As said previously)
We want to Make data available to the public

() NODC's ERDDAP

We Choose ERDDAP ™ data Server Easier access to OGS's data

ERDDAP Start Using ERDDAP:
Search for Interesting Datasets

ERDDAP is a data server that gives you a simple, consistent way to download subsets of scientific

datasets in common file formats and make graphs and maps. This particular ERDDAP installation « Do a Full Text Search for Datasets
Wh ERDDA P ? has oceanographic data.
. [ °

Easier Access to Scientific Data [Search |
. O p e n S O u rce Our focus is on making it easier for you to get scientific data + View a List of All 39 Datasets
Different scientific communities have developed different types of data servers. « Search for Datasets by Category

For example, OPeNDAP, WCS, SOS, OBIS, a2+ nt ways by the
eve 0 pe y great on its own. But without ERDDARP, it is dif Click on an
« Different data servers make you format ERDDAP > List of All Datasets == NODC's ERDDAP
i T\L/ Easier access lo 0GS's dala
E b I t - « Different data servers return data in diffi» o s, e apraresorer S
G g [Table Wake W Soure v
o NanlesS users 10. T —

« Different datasets use different formats °*

s g Th it of AL At Dt s ERDDAP - ° ute degrees_north degrees_cast m  Degrees Metres per second Degrees Celsius Willibars Percent
’ i e . ; - 2025.1202T1000002| 456076007 137083333 0.0 00 1 00 1 1261 1| 101762 1 6479
. . ERDDARP unifies the different types of data - :f.:n e @ 20251202T000000Z 456076667 137083333 00 7546 1 128 i 124 1 10179 1 6146
i datagraph DWRGH timeSeries, NRT in situ Onservations @ £ 2025-12-02708:00:00Z 456976667 137083333 0.0 69.42 il 2.16 1 12.02 1 101767 1 6177
data you want, in the format you want. oo
O OAGE s, W oo © 1 2026-120210700002 456076667 137083333 00 5057 1 176 i s 1 o752 1 w2
doaaroon DG - T o172 e
+ ERDDAP acts as a middleman betweer s g £2eAcar| 3 ot o7 - eae
i an o
request data from ERDDAP, ERDDAP r axa aropn [ 1 10,69 1 101762 1 6386
remote server, sends the request to the Lo i S 1 1051 101792 1] 2
! q das raon e ERDDAP > tabledap > Data Access Form e 5 TRT) 1 101822 T 604
O into the format that you requested, and dotn graph 2 SAn ; S BT S
2 s g cavasee . " - i
different data servers to get data from d b on oo Detaset THe: MAMBOY timeSeries ALL INSTRUMENTS, NRT in situ Observations 526X 7 e e e
o b o S5 Intiution:  National Initute of Oceanography and Applied Geophysics - OGS, Divison of Oceanography (Dataset D MAMBO1_TS) 7 5 e s
i o Infomaton: Summary @ | Liconse @ | FGDC 180 19115 | Motadata | Background | Mte a raph
il - - 1 1241 1 1019.37 1 6083
« ERDDAP offers an easy-to-use, consist dwa o | les | FMSOEM
> i oruph a1 0 Variable @ Check All|[Unchedk All Optional Optional Minimum @ Maximum @ 1 12.19 1 1019.87 1 6604
i i Constraint #1 © Constraint #2© = = AT o
O w ot of standard formats e =
awn_ o 01 1
e e » ) atuda (dogroes_north) @ i 456976067 456976067 1 1262 1] 101987 1] 5999
o 1 w73 11 101037 1l a0
awn_ oo A1
ol wanpo1 2 longitude (degrees_east) @ 13.7083333 137083333
. " " aagran 012
data grapn mason te ) depth (m) @
wia wwn | s ADO1 [_“ 0DC's ERDDAP
g WAHBO2 1) WDIR (Degrees) @ S Eesoroo
s g MO0 () IR Qo @ —
s gty MANBOI 1 (] \SpD) (Metres per second) @ ERDDAP > tabledap > Make A Graph e
wa g MAOO3 U0 P, QG @
) DRYT (Degrees Celsius) @ Dataset Tide: MAMBO1 it ios ALL. TS, NRT in situ ions 54 X0
ased on ata ACCesSS r'rotoco
e Range . longitads - 13 08233 o 13 ORAX3', it 43 700Dt 43 GATGOB., dep = 0.0 0 150m,tme = 2071-01-01T00 0007 ko ()
) D ATMS ey ) nfomaton Summany @ | cence @]FGDC 150 19115 | et | Backatound | Do Ao Form
OaTMs_ac
O RELH (relative humidiy, Percent) @ Graph Type: “Time ran orih(s) W
. . ORewiac P
() HEAD (Degrees) @ =
() Greg oce e omors o ;
O EWSB (Vetres per second) @ , Conaizgod $110 i 19 FEEA]
O Ewen.a0 e 25 01 2670600007 | )
([ GSPD (Metres per second) @

-~
=

(python, R, matlab, javascript)

Graph Settings

<
<
K1l
<
Sea poterpalterrperturs (eg

e Easy configuration for publishing dataset from databases e —

Then sotthe Fil Typo: _himiablo | Fil Type nforatr)
and D o Det oran Image.

or view the URL

e Customizable with metadata standards we use




Data publication - NODC Geoportal @ OGS

Data accessibility is an important theme with data publication!
= Not all users needs or know how to access data servers or APls

That’'s why NODC developed a new Geoportal with the following properties:

- Open source
Ny RN 00
- Web application .

- Easy to use / visualize data in graphs

@ OpenStreetMap

O tttttttttt hymetry

O ESRI imagery

- Constantly upgraded by our team
- Uses ERDDAP as it's API ———

Graphs

n
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DOGS

Data publication - ERDDAP and NODC Geoportal

RECAP of the data publication

ERDDAP

DATABASE

NODC's ERDDAP

Easier access to OGS's data

ERDDAP

ERDDAP is a data server that gives you a simple, consistent way to download subsets of scientific
datasets in common file formats and make graphs and maps. This particular ERDDAP installation
has oceanographic data.

Easier Access to Scientific Data

Our focus is on making it easier for you to get scientific data.

Different scientif ities have

different types of data servers.

For example, OPeNDAP, WCS, SOS, OBIS, and countless custom web pages with forms. Each is
great on its own. But without ERDDARP, it is difficult to get data from different types of servers:

« Different data servers make you format your data request in different ways.

« Different data servers return data in different formats, usually not the common file format
that you want.

« Different datasets use different formats for time data, so the results are hard to compare.

ERDDARP unifies the different types of data servers so you have a consistent way to get the
data you want, in the format you want.

+ ERDDAP acts as a middleman between you and various remote data servers. When you
request data from ERDDAP, ERDDAP reformats the request into the format required by the
remote server, sends the request to the remote server, gets the data, reformats the data
into the format that you requested, and sends the data to you. You no longer have to go to
different data servers to get data from different datasets.

ERDDAP offers an easy-to-use, consistent way to request data: via the OPeNDAP

Start Using ERDDAP:
Search for Interesting Datasets

« Do a Full Text Search for Datasets

Search |

View a List of All 39 Datasets

Search for Datasets by Category

Datasets can be categorized in different ways by the
values of various metadata attributes. Click on an
attribute (cdm_data_type, institution, ioos_category,
keywords, long_name, standard_name, variableName)
to see a list of categories (values) for that attribute.
Then, you can click on a category to see a list of
relevant datasets.

Search for Datasets with
Advanced Search @

Search for Datasets by Protocol

Protocols are the standards which specify how to
request data. Different protocols are appropriate for
different types of data and for different client
applications.

@ OGS Geoportal (beta)

Codroip

Layers X

Radar e
Sampling Stations
. Real Time Stations
® active real time station
Ainactive real time station

Base layers

(® OpenStreetMap
O EMODnet Bathymetry
O ESRI imagery

GEOPORTAL

Paimanova >

E,. ; 25
. a
Dpicins7 RN
—

Trieste

Muggia 7 Mije

An open source data server
that gives users the ability to
filter, download and graph

published data
(Developed by NOAA)

An open source web app that
enables users to view data from

stations managed by NODC
(Developed internally by NODC)




“@ Findable
l"@ Accessnble l'm

Why?

To make research data more open (and easier to reuse) and thus promote Open Science more generally



FAIR Principles &L OGS

To be Findable:

F1. (meta)data are assigned a globally unique and persistent identifier

F2. data are described with rich metadata (defined by R1 below)

F3. metadata clearly and explicitly include the identifier of the data it describes
F4. (meta)data are registered or indexed in a searchable resource

To be Accessible:

Al. (meta)data are retrievable by their identifier using a standardized communications protocol
Al.1 the protocol is open, free, and universally implementable

Al.2 the protocol allows for an authentication and authorization procedure, where necessary
A2. metadata are accessible, even when the data are no longer available

To be Interoperable:

I1. (meta)data use a formal, accessible, shared, and broadly applicable language for knowledge representation.
12. (meta)data use vocabularies that follow FAIR principles

13. (meta)data include qualified references to other (meta)data

To be Reusable:

R1. meta(data) are richly described with a plurality of accurate and relevant attributes
R1.1. (meta)data are released with a clear and accessible data usage license

R1.2. (meta)data are associated with detailed provenance

R1.3. (meta)data meet domain-relevant community standards




DOGS

ERDDAP is a data server designed to help organizations like NOAA comply with the FAIR (Findable, Accessible,
Interoperable, Reusable) principles for scientific data management.

It provides a standardized framework that improves how data is shared and managed, primarily for oceanographic and
environmental data.

ERDDAP supports each of the FAIR principles:

. "@ Findable C

ERDDAP helps make data and metadata easy for both humans and machines to find.

Metadata Appending: It allows administrators to easily add missing or required metadata attributes to datasets in the
configuration files, ensuring rich documentation.

Standardized Metadata: It can generate standardized metadata documents (such as ISO metadata or Schema.org) on
demand, which are harvestable by external systems and search engines.

Persistent Identifiers: ERDDAP supports the creation of packages that can be assigned persistent identifiers, such as Digital
Object Identifiers (DOIs), which are crucial for long-term discovery.




DOGS

I"::)D A ccessible

Once data is found, ERDDAP ensures it can be retrieved using standardized, open protocols, often through RESTful services.
Multiple Access Formats: It provides access to data in numerous file formats (e.g., .csv, .netCDF), allowing users to select the

format that best suits their needs.
Machine-to-Machine Access: It supports machine-readable requests (e.g., OPeNDAP, WMS), allowing computational systems to

access data with minimal human intervention.
Open Protocols: Access relies on standard web protocols like HTTPS.

ﬁﬁﬁf} Im‘eroperoble

Interoperability ensures data can be integrated and used with various applications and workflows.

ERDDAP acts as a bridge between different systems.

Standardized Units: It enforces the use of standardized, making data from different sources comparable and mergeable.
Middleware Approach: ERDDAP can pull data from different types of source servers (OPeNDAP, OBIS, SOS, WMS) and convert
them into a consistent internal format, effectively making data sources interoperable.

Standard Vocabularies: It supports the use of community-accepted languages and controlled vocabularies for metadata, which

facilitates data integration.



Y DOGS

’IV‘ eusable

The ultimate goal of FAIR is to maximize the utility of data by making it well-described so it can be reused in future

research.
Rich Provenance: The detailed metadata capabilities allow users to include information on how the data was collected or

generated (provenance).
Clear Licensing: ERDDAP facilitates the inclusion of clear, human- and machine-readable usage licenses, which defines the

terms for reuse.
Through these features, ERDDAP simplifies the process of managing and sharing scientific data in a way that aligns with

global best practices for open science.
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L In’reroperabl

FOCUS ON -> Interoperability

When are data interoperable? Only if the following hold:
¢ (Meta)data formats utilize shared vocabularies and ontologies

¢ (Meta)data are machine-readable and machine-actionable



DOGS

FOCUS ON -> Interoperability -> metadata standard

European Directory of Marine Organisations (EDMO)

EDMO contains up-to-date addresses and activity profiles of research institutes, data holding centres, monitoring
agencies, governmental and private organisations, that are in one way or another engaged in oceanographic and
marine research activities, data & information management and/or data acquisition activities.

Currently, EDMO lists and describes more than 4.000 organisations.

institution_edmo_code 120

institution_edmo_uri https://edmo.seadatanet.org/report/120




DOGS

FOCUS ON -> Interoperability -> Standard Vocabularies

Common vocabularies consist of lists of standardised terms that cover a broad spectrum of disciplines of relevance to the
oceanographic and wider community. Using standardised sets of terms solves the problem of ambiguities associated with data markup
and also enables records to be interpreted by computers.

The BODC NVS2.0 URL follows the following structure:

. . . Pog Mode 0O AP| .DeDrecat Nvso
Controlled Vocabulary: http://vocab. nerc.ac.uk/collection/{listid}/{version}/ DataS Slsten edse \Cep
02
BODC t C nt
Concept: http://vocab. nerc.ac.uk/collection/{listid}/{version}/{termid}/ SgaVOXVocabugrin : a r {%“g\\eed 38
ameter es \\C C Expo

C CO//eCt[ U’/der e
<170 OSP 0 '\ \)'\\'\Wc?r7m
PO?)M Search Opera
NE edatada\n\_e" ano
RCBroygg) jprary OCe SKOS


http://nerc.ac.uk/collection/%7Blistid%7D/%7Bversion%7D/

DOGS

FOCUS ON -> Interoperability -> Standard Vocabularies

Extended Checklist

¢ VVocabularies MUST be documented

e VVocabularies SHOULD be self-descriptive

* VVocabularies SHOULD be described in more than one language
e VVocabularies SHOULD be used by other datasets

e Vocabularies SHOULD be accessible for a long period ngt;wodel 0O Apllgelﬁ?fec teq ¥ rs-ice
* Vocabularies SHOULD be published by a trusted group or organization a00C Stan enCﬁe (3502
e VVocabularies SHOULD have persistent URLs SeaVOXVocab lari dardCO%“é\\e C38
e VVocabularies SHOULD provide a versioning policy W3 Pa‘?meéer maesr\\_\CL?)?) ar Expo
abels b \ V -, i
Reference: [https.//www.w3.0rg/TR/Id-bp/#VOCABULARIES] Webgg,,'? tgg \I O C U o
Pt



&« C' | [ vocab.nerc.ac.uk/collection/P08/current/ @ OGS

i*: Apps W Bookmarks (T Projects (C] BODCInternal (] RDFstudy (C] PHD (] Vocabularies (] rdf staff (C] medepad I Suggested Sites (] Imported Fron

title-: SeaDataNet Parameter Disciplines

alternative-: SeaDataNet Disciplines

description-: Zgrms use_d to classify SeaDataNet Agreed Parameter Groups to provide topic/theme
iscovery interface.

date-: 2008-05-01 02:00:03.0

publisher-: Natural Environment Research Council

creator-: SeaDataNet

versionInfo-: 3

RE_RegisterManager: British Oceanographic Data Centre
RE_RegisterOwner: SeaDataNet

Governance for vocabularies used in the EU SeaDataNet project in'p e nented as cons

comment-: members of the SeaDataNet Technical Task Team

ft == Administration and dimensions --

URI http://vocab.nerc.ac.uk/collection/P08/current/DS07/
Identifier () SDN:P08::DS07

Preferred label (en) Administration and dimensions

Alternative label () Administration and dimensions

Version Info () 1

Definition (en) Parameters related to spatial and tempc. 7l co-ordinates, entity referencing (eg record numbering
Deprecated () false

Same as () http://vocab.nerc.ac.uk/collecti~i/F33/current/Z005/

Broader http://vocab.nerc.ac.uk/collecion/L19/current/001/

Narrower http://vocab.nerc.ac.uk/cc'lction/W01/current/035/

Date () 2005-03-10 14:31:52.0



DOGS

Semantic modeling of vocabularies

There are a few BODC vocabularies that are built from an underlying
semantic model, which use other BODC vocabularies as the building
blocks or components.
http://vocab.nerc.ac.uk/collection/P01/current/A\NB000284/

Concentration

ar unit wet weighf38f biota {Mytilus galloprovincialis

—male Subcomponent: GllJI—>
v Measurement property Concentration

v Measurement statistical qualifier

v Chemical substance lipids

v Measurement-matrix relationship per unit wet weight of
¢ Matrix biota

¢’ Biological entity {Mytilus galloprovincialis (ITIS: 79456: WoRMS 140481)
[Sex: male Subcomponent: gill]}

: National ‘
@\ Oceanography Centre ) 5 ‘ N E R Z?\.II\EIII\JR((:)ENOhiETNH'?
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Vocab Tools:

NVS2 search

\ NERC
% Environmental
Data Service National British

NVS Home | Vocabulankes | Thesaur | Search NVS | SPARQL | Other Tools | About NVS

Search foratermin a vocabulary collection

[ i o
The NERC Vocabulary Server (NVS)

Enter searc hs 1|](, ng 4 , a5 villdcard i re u red. Ex dv; oh orophyli%sadiment

Identier 2 Preterred label & Anernative tabel [ Definftion [} Exact match () Case sensitive jogole advanced oplions

AD1 AD2 AD3 AD4 ADS BO2 BO3 BO4 BOS BO6 BO7 B0S B11 B12 B20 B2t B22 B39 B7S5 B76 BQ1 BQ2 BQ3 C00 C10 C16
CI7 C18 C19 C22 CX C31 C32 C33 C34 €35 C36 CI7 C33 C39 C40 CA1 C43 C45 C46 CA7 C48 C59 CBO CF1 C2 CB4
c67 c71 c72 ¢75 c77 cas car css ca9 cos cos [l eor e02 err e e emu exv [ GHE) (G6E) G (GO 6N 66

(cor) css) (ous] (o) (G14] (612 (61 (614 (1 (617, 618 o) G2 [z (6 s [ce () [cie) (63 (G (Gom 9GS (G 6 G2
15 (5 (0 D o o2 oo e vos o v (D D 625 (D 6 (6

102 163 104 105 106 LO7 W08 L10 L1 L12 L13 LM L5 L18 L19 120 121 L2 23 126 126 L7 L0 L1 U3 L34

MOT MO3 MO4 MO5 MOS M09 M10 M11T M2 M13 M14 M15 M16 MI7 MI8 M20 M21 M22 M23 M24 M25 M26 M27 M28 M29
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