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Integrated Marine Observing System

IMOS acknowledges the Traditional Custodians and Elders of the land and sea on which we work and observe and recognise their 
unique connection to land and sea. We pay our respects to Aboriginal and Torres Strait Islander peoples past, present and future.



• Why do we need new data products?
• The development process
• Products developed to date
• How to access
• Future development

Overview



Motivation: the trouble with moorings data
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Temperature time-series 
at 20m depth?

Data in separate 
file for each 
deployment and 
instrument.

Barriers to data uptake and use

• Many files for one time series

• Instruments deployed to varying depths

• Instruments sample at different times

• Significant work and expert knowledge 
required to view and analyse time series

• Different user groups need different products 
(gridded density, MLD, data combined from 
multiple sources, plots, etc…)



Three levels of product:
1. Aggregate many files into one per site
2. Bin to common hourly time interval
3. Interpolate vertically to fixed depths

Products created

Point time series
(except current meters)

Profile time series for velocity
(+ current meters)

Aggregated ✔ ✔
Hourly ✔ ✔
Gridded
(time-depth) ✔ (TBD)...

Inputs: Single instrument netCDF files, 
including quality control flags (auto QC)

Outputs: Aggregated netCDF file per 
site (and variable)



● All measurements of one parameter at one site in a single netCDF file
● + pressure, depth
● Includes all original data + QC flags
● Original measurements at full sampling rate => large files!
● For expert users
● File structure: Indexed ragged array
● Access: THREDDS server

Aggregated time series

All temperature in one file

http://cfconventions.org/cf-conventions/v1.6.0/cf-conventions.html#_indexed_ragged_array_representation


● All parameters at one site in two files (1 velocity, 1 everything else)
● Only “good” data (according to QC flags)
● Binned into 1-hour time intervals
● Stats on each bin (min/max, stddev, # obs)
● Smaller files, more user friendly
● File structure: Indexed ragged array
● Access: AODN Portal & THREDDS

Hourly time series

Mean temperature with min-max bars

http://cfconventions.org/cf-conventions/v1.6.0/cf-conventions.html#_indexed_ragged_array_representation


● Based on the hourly product
● At each timestamp, interpolate vertically

○ Linear interpolation between adjacent measurements (if 
separation is < preset limit)

○ Target depths and max separation configurable by site
=> Long time series at each predefined depth

(with some missing values)
● Only temperature (velocity TBD)
● File structure: 2-dimensional time-depth grid
● Access: AODN Portal & THREDDS

Gridded time series
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Accessing the products
https://portal.aodn.org.au

IMOS - Moorings - Hourly time-series product

IMOS - Moorings - Gridded time-series product 

AODN THREDDS server
● https://thredds.aodn.org.au/thredds/catalog/IM

OS/ANMN/catalog.html
● Sub-folders for each site

○ “aggregated_timesries”
○ “hourly_timesries”
○ “gridded_timesries”

● Remote access via OPeNDAP protocol

https://portal.aodn.org.au
https://portal.aodn.org.au/search?uuid=efd8201c-1eca-412e-9ad2-0534e96cea14
https://portal.aodn.org.au/search?uuid=279a50e3-21a5-4590-85a0-71f963efab82
https://thredds.aodn.org.au/thredds/catalog/IMOS/ANMN/catalog.html
https://thredds.aodn.org.au/thredds/catalog/IMOS/ANMN/catalog.html


Current & future work

We are now integrating these five products into the AODN infrastructure

● Automating the process of (re-)generating the products to
○ Include new data
○ Apply changes made in the code

● Improving the metadata in the product files
● Open to feedback (issue tracker)
● Future project?

○ Gridded velocity product
○ Aggregated products from CTD profiles, etc...

For more info…
● News story about the products
● Code & documentation on GitHub

https://github.com/aodn/python-aodntools/issues
https://imos.org.au/facilities/aodn/aodn-news?tx_news_pi1%5Baction%5D=detail&tx_news_pi1%5Bcontroller%5D=News&tx_news_pi1%5Bnews%5D=783&cHash=ddf03bb5c92489d8e5902fc6b82ec674
https://github.com/aodn/python-aodntools/tree/master/aodntools/timeseries_products
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The development process

Maintenance

Code updates from user 
feedback
Re-process with new data



Aggregated file
OBSERVATION 0 1 2 3 4 5 6 7

TIME 0 1 2 3 4 5 6 7

TEMP

instrument index 0 0 0 0 0 0 0 0

INSTRUMENT 0

LAT / LON

Aggregated file
OBSERVATION 0 1 2 3 4 5 6 7 8 9 10 11 12 13

TIME 0 1 2 3 4 5 6 7 0 1 2 3 4 5

TEMP

instrument index 0 0 0 0 0 0 0 0 1 1 1 1 1 1

INSTRUMENT 0 1

LAT / LON

Aggregated file
OBSERVATION 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

TIME 0 1 2 3 4 5 6 7 0 1 2 3 4 5 0 1 2 3 4 5 6 7 8 9

TEMP

instrument index 0 0 0 0 0 0 0 0 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2

INSTRUMENT 0 1 2

LAT / LON

Instrument file 1
TIME 0 1 2 3 4 5 6 7

TEMP

LAT / LON

Instrument file 2
TIME 0 1 2 3 4 5

TEMP

LAT / LON

Instrument file 3
TIME 0 1 2 3 4 5 6 7 8 9

TEMP

LAT / LON

Dimension >

Variables >

Variables >

Using the products
File structure: Indexed ragged array

Dimension >

Obs. variable >

Obs. variable >

Index variable >

Dimension >

Inst. variables >


