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Data Servers & Data Management

PACIFIC ISLANDS OCEAN OBSERVING SYSTEM

What is PacIOOS?

Ocean Data Provider

Data Access & 
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Observations
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Forecasts

Partner
Data

MISSION - PacIOOS empowers ocean users and stakeholders throughout the Pacific Islands by providing accurate and 
reliable coastal and ocean information, tools, and services that are easy to access and use. 



COASTAL & OCEAN OBSERVATIONS

Water Quality Monitoring: Nearshore Sensors and Buoys

 Temperature

 Salinity

 Depth

 Chlorophyll

 Turbidity

 Dissolved Oxygen

 pH



COASTAL & OCEAN OBSERVATIONS

Water Quality Monitoring: Nearshore Sensors and Buoys Set-up and Users

Credit: Bill Rathfon Credit: James TerhuneCredit: Jennifer Smith



COASTAL & OCEAN OBSERVATIONS

Credit: Ryan Kramer

 Wave Height

 Direction

 Period

 Sea Surface Temperature

Wave Buoys



COASTAL & OCEAN OBSERVATIONS

Wave Buoy Data Users



COASTAL & OCEAN OBSERVATIONS

Weather Station

Credit: Joshua Levy, HIMB

 Air Temperature

 Water Temperature

 Wind Speed

 Wind Direction

 Total Rainfall

 PAR Flux Density

 Shortwave Radiation

 Ultraviolet Radiation



DATA MANAGEMENT

Box Of Chocolates



DATA MANAGEMENT

Box Of Chocolates
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DATA MANAGEMENT

Box Of Chocolates



DATA MANAGEMENT

Box Of Chocolates



NEARSHORE SENSORS

Got Telemetry?

Delayed ModeNear Real-Time (NRT)



NEARSHORE SENSORS

Near Real-Time (NRT)

sensor telemetry
Data 

Turbine
NetCDF ERDDAP website



NEARSHORE SENSORS

Telemetry

sensor
RS-232

cable

cellular 
modem

TCP/IP
(internet)

PacIOOS
data center

on-site cellular modem

(or a single-board computer and 
someone’s WiFi; usually solar-

powered and on a nearby beach)

underwater connect to serial port on-site script “listens”
to RS-232 port and

transmits data to Univ.

Data Turbine



NEARSHORE SENSORS
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NEARSHORE SENSORS

Data Turbine

http://github.com/cycronix/dataturbinehttp://dataturbine.org

info@cyonix.com



NEARSHORE SENSORS

Data Turbine

http://bbl.ancl.hawaii.edu/kilonalu-data/alawai/AW02XX_001CTDXXXXR00/DecimalASCIISampleData/



NEARSHORE SENSORS

Data Turbine

http://bbl.ancl.hawaii.edu/kilonalu-data/alawai/AW02XX_001CTDXXXXR00/DecimalASCIISampleData/



NEARSHORE SENSORS

Data Turbine

http://bbl.ancl.hawaii.edu/kilonalu-data/alawai/AW02XX_001CTDXXXXR00/DecimalASCIISampleData/



NEARSHORE SENSORS

NetCDF: Network Common Data Form

TXT NC
custom 

code

metadata

calibration
coefficients

• For scientific data
• Binary format (efficient, portable)
• Self-describing (contains metadata)
• Community standards
• PacIOOS generates daily files

• “Black box”
• Formats vary considerably

(e.g., csv, ssv, tsv, headers, column order)



NEARSHORE SENSORS

ERDDAP: Environmental Research Division's Data Access Program

aggregate

abstract

.nc

.nc .nc

subset

format

OPeNDAP

REST = Representational State Transfer
API = Application Programming Interface 

http://some.address.org/directory/filename.nc

http://some.address.org/give-me?dataset&vars&time&format

http://pacioos.org/erddap/



NEARSHORE SENSORS

Delayed Mode

sensor telemetry
Data 

Turbine
NetCDF ERDDAP website

Gordon Walker Joseph Gilmore

CSV



OTHER STATION ASSETS

Same Same?

sensor telemetry
Data 

Turbine
NetCDF ERDDAP website
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OTHER STATION ASSETS

Always Wrinkles
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LASTLY…

Got GIS?

http://pacioos.org/geoserver/



LASTLY…

Got GIS?

http://pacioos.org/geoserver/

• NS02: Atlantis dock:
• 5 variables
• 4 minute interval
• 11 years of data
• 7 million observations!



LASTLY…

Got GIS?

• NS02: Atlantis dock:
• 5 variables
• 4 minute interval
• 11 years of data
• 7 million observations!

http://pacioos.org/erddap/

http://pacioos.org/voyager/
http://pacioos.org



@PacIOOS

facebook.com/pacioos

http://pacioos.org

STAY CONNECTED


