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Cooperative Research Centre for Spatial Information
Who are we?

Is a $185 m joint venture of government, 
academic and private sector organisations 
(2010-2018)

Undertakes user led research involving 
spatial technologies to solve complex 
problems of national significance for 
Australia and New Zealand Australia and New Zealand 

Overall goal is to accelerate the spatial 
enablement of Australia & New Zealand

70 Company (48), Government (12), & 
University (10) Participants

50 projects at any one time  (50 completed)

300 inkind contributors, 35 students, 35 
postdocs, numerous subcontractors



SPATIALLY ENABLING AUSTRALIA & NEW ZEALAND



National Elevation Data Framework

Coordinated national approach for acquisition, enhancement, 

and distribution of very high resolution elevation data  

(Coordinated investment in acquisitions; discovery and access)

National Priority – Coalition of Australian Governments

Applied research into acquisition, integration and analysis

Development of analysis and visualisation systems of tools for 

government and public
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government and public

� Developed portal for data and derived products – 300,000 pdf 

downloads in first 6 months  (via Geoscience Australia 

website)

� Developed online sea-level rise  visualisation tool

� National guidelines for collection and processing of data

� 200,000 km2 of 15cm DEMs covering 80% of Australia’s 

population



Investing in the Data, Systems and Tools

Coastal and Urban DEM Program 2008-14:

Close collaboration with Geoscience Australia, Australia’s 

National Mapping Agency and State land Departments

National LiDAR Acquisition and Product Standards; QA/QC 

system

Coordinated investment in acquisitions; discovery and 

access; 

Major industry growth, improved quality and reductions in Major industry growth, improved quality and reductions in 

price.

A vision for seamless on-line discovery, access, analysis and 

visualisation and dissemination



Partnerships: National Elevation Data Framework

Natural 
Resources 
& Mines

Sunshine Coast Council



Driving National LiDAR Standards

• The need to rapidly improve the quality 

and consistency of LiDAR data in the 

coastal zone led to the development of 

new National Standards

• Over the last 5 years the standard has 

led to a dramatic improvement in data led to a dramatic improvement in data 

quality, interoperability, reduced 

investor risk and increased industry 

efficiency

• The Specifications have provided the 

basis for new automated tools for 

testing compliance and quality 

assurance (LiDAR QA)



AusCoast Vertical Datum Transformation Tool

• A standard national tool to 

convert elevation data between 

15 different datums

• Batch converts files using four 

commonly used formats

• Enables the seamless integration 

of bathymetry and topographic of bathymetry and topographic 

data

• Tool for flooding, marine, 

conservation and cadastral 

applications

• Released mid-2013

• ICSM PCTMSL website hosts the 

install package



Great Barrier Reef Bathymetry
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National Elevation Data Framework Portal



5m LiDAR DEM1 sec SRTM DEM

New Seamless Coastal DEM

5m LiDAR DEM

1sec (~25m) LiDAR DEM 1sec LiDAR DEM Error Surface (std dev)

1 sec SRTM DEM



Tide Values Storm 
surge

Housed in Google Cloud platform



Coastal Flooding Visualisation Tool

• ~200,000sqkm of 

coastal lidar

• 25m and 5m DEM



No state borders
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Coastal Flooding Visualisation Tool
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Modified “bathtub” using ACE-CRC “Virtual” Tide Gauges



Contextual data and query



On-Demand PDF maps



Pacific-Australia Climate Change Science and 

Adaptation Planning (PACCSAP) Program
• Australian Aid Project partnership 

between the Australian Department of 

the Environment, CRCSI and GA.

• Building the capacity in Tonga, Samoa, 

Papua and New Guinea, Samoa and 

Vanuatu to plan for sea-level rise and 

coastal flooding

• LiDAR acquisition in priority survey areas

• Building tailored hardware and software 

capacity of partner countries to use the LiDAR 

and imagery data

• Providing a comprehensive training program 

tailored to each country
coastal flooding

Port Vila, Vanuatu 

LiDAR DSM and Aerial Photography

Vanimo, Papua New Guinea 

Coloured LiDAR Point Cloud

Nuku’alofa, Tonga

Highest Tide 2090

• Developing a initial coastal risk assessment 

reports for all survey areas

Significant insights and lessons for future programs



Survey Design

Partnerships: Pacific Islands & Capacity Building

CommunicationCapacity Building

Data Awareness
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Peter Woodgate

Nathan Quadros, CRCSI



Pacific Island LiDAR Acquisition and Training

PNG Climate Change Committee

University of PNG Remote Sensing

Risk Assessment Workshop in Tonga LiDAR Briefing and Awareness Session in Vanuatu 



Process

Coastal inundation models are created for each year + likelihood scenario

Always Sometimes Rarely

Create "bucket-fill" inundation models to identify areas exposed to sea level rise risk

2013 2030 2055 2090

Fundamental input data

LiDAR Elevation Data Sea-Level Rise Scenarios

Future Risk Management (Outside Scope)

Existing Adaptive Capacity Adaptive Management Measures

The sensitivity of infrastructure and assets are mapped with the inundation models to provide a risk ranking

Risk Maps Analysis Tables

Relative importance attribtues are attached to the infrastructure and assets potentially affected

Sensitivity Values

Additional input data is added to the inundation models to identify what assets are within the inundation areas

Building and Critical Infrastructure Road Infrastructure Land Use



Pacific Island Flood 

Modelling in Tonga

Flood Modelling in Nuku’alofa 2090Sea Level in Rise in Tonga



Google Maps Engine empowering people through a free, easy-to-use, publicly 

accessible online platform

Vanuatu Google Globe

http://tiny.cc/pex4ox



Google Maps Engine empowering people through a free, easy-to-use, publicly 

accessible online platform

Vanuatu Google Globe



             Spatially Enabling

 Australia and New Zealand

White House Launch of the Climate Data Initiative

https://www.youtube.

com/watch?v=pfe5oR

dsCp0dsCp0



Port Vila, Vanuatu Coastline in 2090

Vanuatu schools and citizens can see impacts on the future 

coastline 



Maskelyne Islands, Vanuatu in 2030

Government can plan for “at-risk” communities



Flood Modelling in Mele, Vanuatu

Government can plan for “at-risk” communities

High Tide Flood ModellingStorm Surge Modelling



Tonga Risk Modelling for Health Facilities

2013 2090
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Pacific Island Risk Modelling for Buildings
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Buildings Affected

Always Sometimes RarelyAlways Sometimes Rarely

Notes on Inundation Frequency:

Always: This is the largest predictable astronomical tide event, 

being Highest Astronomical Tide (HAT).  HAT, or levels close to 

HAT, occur approximately annually.  

Sometimes: This combines large (spring tides) with notable 

storm surge conditions, of approximately 0.5 to 0.6m.  Storm 

surges of this magnitude were recorded at Port Vila in February 

2010 (BoM and CSIRO, 2011).  

Rarely: This considers extreme storm surge, effectively 

equivalent to the ‘worst on record’ conditions.  At Vanuatu, this 

equates to the 1987 conditions when Cyclone Uma passed 

through Vanuatu, producing a storm surge of about 2 metres (on 

top of mean sea level).  



Where To Now?
- Vistool on Google Earth Engine

Next Steps

Storage, analysis and visualisation on a single platform

Simple, on-line, on-demand Risk Assessment Tools

Fill the gap between simple viewers and complex models
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