
Establishment and Exploration of a National 
Air Quality Database for Australia 

Prof Richard Sinnott, Philip Greenwood, Luca Morandini, Dr Hossein Pursultani, 
Assoc Prof Robyn Schofield, Robin Wan, Siqi Zhong

University of Melbourne
rsinnott@unimelb.edu.au

mailto:rsinnott@unimelb.edu.au


Air Quality in Australia



AURIN High Impact Project

• Establish National Air Quality Database (NAQD)

– Programmatically access air quality data from official 
agencies (with API)

• No web scraping



NAQD Data Diversity



NAQD Technology Stack

• Technology Stack

– GeoNode

• GeoServer

• PostGIS

– NeCTAR

• Continuous data collection/processing/storage

– Docker

• Clients to access/clean data from agency APIs

– Jupyter Notebooks

• Deeper analytics via WFS endpoint



Air Quality around Melbourne



NAQD Deployment

• Web application demonstration

– https://naqd.eresearch.unimelb.edu.au

…but static locations!

https://naqd.eresearch.unimelb.edu.au/


Mobile Air Pollution Data

• Citizen Science
– Airbeam Mobile Air Pollution Devices

• https://www.habitatmap.org/airbeam

Uses Android app

https://www.habitatmap.org/airbeam


Mobile Air Pollution Data



Melbourne CBD Adaptive Routing 

• Data Collection – students!!!



Data Collection



Routing Analytics Workflow
Gradient boosted trees algorithm -

attempts to accurately predict a target 

variable by combining estimates of a 

set of simpler, weaker models.



Example Routing Scenarios



Conclusions and Future Work

• Scenario/data used for teaching

– 400+ students of COMP90024

• Will be supported indefinitely!

• Data feed to Bushfire Data Commons Dashboard

– https://bdcpoc.eresearch.unimelb.edu.au

• See other talk 

– Web service endpoint for data access (WFS)

• Evolution of air quality monitoring landscape

https://bdcpoc.eresearch.unimelb.edu.au/

