
Page | 1 
 

 

 

 

 

 

 

NRM SPATIAL HUB  

The NRM Spatial Hub - underpinning better management decisions in 

the rangelands 
Final Report, April 2016 

 



Page | 2 

 

 

NRM SPATIAL HUB 

The NRM Spatial Hub - underpinning better management 

decisions in the rangelands 
Final Report, April 2016 

 

LEAD AND PARTNER ORGANISATIONS AND CONTACTS: 
The CRC for Spatial Information and Rangelands NRM Alliance 

Phil Tickle, CRCSI, mobile: 0437 593 037 email: ptickle@crcsi.com.au 

Kate Forrest, Rangelands NRM Alliance, 0499367077 email: kate.forrest@dcq.org.au  

ACKNOWLEDGEMENTS: 
Stage 1 of the NRM Spatial Hub project was supported through funding from the Australian 

Government's National Landcare Programme and received significant cash and in-kind support from: 

Meat and Livestock Australia; the Rangelands NRM Alliance comprising 14 Regional NRM Bodies; the 

Cooperative Research Centre for Spatial Information (CRCSI); the Queensland Remote Sensing Centre, 

the Queensland Department of Agriculture, Fisheries and Forestry, the NT Departments of Primary 

Industries and Land Resource Management, and multiple other organisations across Australia.  

We want to acknowledge AAM Group for their tireless efforts in innovative system development and 

support, and in particular Darko Radiceski, Justin Madex, Shen Zhijie, Tim Beattie and Brian Nicholls.  

We would like to thank the Hub Team for their incredible efforts: Lee Blacklock, Phil Tickle, Phil 

Delaney, Dan Tindall, Peter Scarth, Kate Forrest, Rebecca Trevithick, Mike Digby, Megan Woodward; 

Angus Peacocke and many others collaborators who have actively contributed to the success of the 

project. 

Input, guidance and feedback from regional extension staff, property owners and managers has been 

fundamental to the success of the project. In particular, we would like to thank Russell Lethbridge, 

Mark Perkins, John Hall, Craig Young, Barry Hughes, Joe Rolf, Niilo Gobius for their insights and 

support, and all the property managers and extension staff involved in the demonstrations, who have 

played a crucial role in the development of the NRM Spatial Hub. 

 

mailto:ptickle@crcsi.com.au
mailto:kate.forrest@dcq.org.au


Page | 3 

 

 

NRM SPATIAL HUB 

EXECUTIVE SUMMARY 
The NRM Spatial Hub (the Hub) gives rangeland managers the capability to map, plan, analyse and 
monitor their properties infrastructure, land resources and ground cover to improve pastoral and 
natural resource management. The world-first technology underpinning the Hub will contribute 
ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǘƻ ǘƘŜ ǇǊƻŦƛǘŀōƭŜ ŀƴŘ ǎǳǎǘŀƛƴŀōƭŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ǊŀƴƎŜƭŀƴŘǎ. 

The Hub combines the latest cloud computing and geospatial mapping technologies with world-
leading time-ǎŜǊƛŜǎ ǎŀǘŜƭƭƛǘŜ ǊŜƳƻǘŜ ǎŜƴǎƛƴƎΣ ƛƴ ŀ ǿŀȅ ǘƘŀǘΩǎ ƴƻǘ ōŜŜƴ ŀǾŀƛƭŀōƭŜ ǘƻ ƛƴŘƛǾƛŘǳŀƭ 
landholders before. For the first time, pastoralists can use and compare their data with government 
data in a secure, consistent and interactive way. 

Users can now analyse and report on seasonal trends in ground cover within a paddock or across their 
entire property in less than 30 seconds. This is an Australian first and has been acknowledged by 
members of the global scientific community as a breakthrough in sustainable agriculture. In January 
2016, ǘƘŜ Iǳō ǿŀǎ ǘƘŜ ŦƻŎǳǎ ƻŦ ŀ ŦǊƻƴǘ ǇŀƎŜ ŀǊǘƛŎƭŜ ōȅ b!{! ǘƛǘƭŜŘ άSatellite data helps Australian 
ranchers meet the rising demand for meat in a changing worldέΦ 

The NRM Spatial Hub is the result of close collaboration between more than twenty Australian 
organisations. Stage one was supported by the Australian Government National Landcare Programme 
(Sustainable Agriculture Innovation Grant). Our partners include the Australian Rangeland NRM 
Alliance (14 NRM Bodies), Meat and Livestock Australia, the QLD, NSW, SA, WA and NT State 
Governments, the QLD Remote Sensing Centre and Joint Remote Sensing Research Program, TERN 
AusCover, CSIRO, Geoscience Australia, and the Cooperative Research Centre for Spatial Information 
(CRCSI).  

Stage one of the Hub commenced in April 2014 with what were considered ambitious goals at the 
time - to develop the technology and test it on 40 properties, and to raise the level of knowledge on 
a further 240 commercial enterprises.  

Due to the rapid development of the Hub infrastructure and the high level of interest shown by the 
grazing community, comprehensive demonstration of the technology was completed on more than 
100 properties by late 2015, and more than 300 properties covering an area of more than 50 million 
hectares were using the system at the completion of this report in April 2016. 

In a survey of landholders involved with the project, the Hub received the following feedback: 

¶ 90% of respondents said they found the Hub easy to use.  

¶ 95% said the Hub has the potential to measurably improve the productivity, profitability and 
sustainability of their property.  

¶ More than 50% felt the Hub would save them between 10 and 30 labour days a year.  

¶ 75% said it would measurably increase safe carrying capacity through better pasture utilisation.  

¶ 72% rated this type of technology as important to making their business both viable and 
sustainable in the future. 

 
The survey also revealed that about half the respondents considered their properties to be around 
50% developed. If we took an average property size from our sample and assumed they used the Hub 
technology to guide their future investment in infrastructure development, they could conservatively 
increase annual revenue by more than 35% through improved pasture utilisation and increased 
stocking rates. This increase does not include the improvements in property value, risk management 
and labour savings that would also result. 
 
 

http://www.nrmhub.com.au/
http://www.nasa.gov/feature/goddard/2016/esd-satellite-data-help-australian-ranchers-meet-the-rising-demand-for-meat-in-a-changing-world
http://www.nasa.gov/feature/goddard/2016/esd-satellite-data-help-australian-ranchers-meet-the-rising-demand-for-meat-in-a-changing-world
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While the NRM Spatial Hub is still in its infancy, our experience working with over 300 properties has 
clearly demonstrated the capacity to bring together a range of new technologies that can significantly 
improve how both big and small landholders invest in and manage their properties.  
 
The initial development has been focused on property planning and sustainable grazing development. 
However, numerous other applications have been identified by users including drought assessment, 
regional and national monitoring and reporting, biodiversity management, fire management, pest and 
weed management, emergency management, and carbon markets. 
 
There are opportunities for benefits across the full spectrum of grazing businesses, whether they are 
corporate, family or indigenous. The information flowing from the Hub tools allow land managers to 
make better investment decisions which will increase profitability and sustainability, and improve 
environmental outcomes.   
 
¢ƘŜ bwa Iǳō ǇǊƻǾƛŘŜǎ ŀ ǎǘŜǇ ŎƘŀƴƎŜ ƛƴ ƻǳǊ ŎŀǇŀŎƛǘȅ ǘƻ ƳŀƴŀƎŜ ŀƴŘ ƳƻƴƛǘƻǊ !ǳǎǘǊŀƭƛŀΩǎ wŀƴƎŜƭŀƴŘǎΦ 
Lƴ ǘƘƛǎ ǿŀȅΣ ƛǘ ƛǎ ŀ άƴŀǘƛƻƴŀƭ ŀǎǎŜǘέ that allows individual property managers, NRM bodies, industry, 
environmental and indigenous organisations, government and the broader community to make better 
informed decisions. 
 
The challenge now is to transition to a self-sustaining business model that continues to foster 

collaboration, and provide long-term opportunities for industry growth and enormous efficiency 

gains across government. 

The next stage of the NRM Spatial Hub is looking very exciting.  
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NRM SPATIAL HUB 

BACKGROUND   
The Rangelands ŎƻǾŜǊ ƳƻǊŜ ǘƘŀƴ ул҈ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ƭŀƴŘƳŀǎǎΣ ŀƴŘ are home to less than 3% of the 

population. This provides challenges to land management and the uptake of new technologies. These 

challenges include the small size of the workforce, the relatively poor communication and internet 

services, and a lack of technical extension staff to build awareness and support land managers adopt 

the new technologies.  

It is therefore crucial that any new technologies account for this by being inherently easy to use, 

require minimal training, be low cost, be robust even on weak internet environments, and offer real 

productivity and sustainability benefits to grazing land managers. 

!ǳǎǘǊŀƭƛŀΩǎ Rangelands are subject to long and profound climatic cycles. This means changes due to 

management decisions can be slow to reveal themselves, and hard to separate from natural 

variations. The huge areas involved make on-ground measuring and monitoring land health very 

difficult and financially unviable. The opportunity to use 30 years of existing satellite imagery to more 

accurately track these changes has always had enormous potential, however the sheer complexity of 

accessing and integrating the existing data from a suite of sources has made this impossible for even 

the most ambitious land manager. 

That is until now.  

The NRM Spatial Hub has overcome these technical challenges and proven the latest mapping 

technologies and satellite imagery does provide extremely useful information that can inform land 

managers who are making practical management decisions.  

The key objectives of the Hub in its first two years were to: 

¶ Build and demonstrate the necessary on-line spatial information systems to enable the 

development of best-practice (standardised) digital property and grazing plans for any location in 

Australia. 

¶ Accelerate the development of simple dashboard tools to allow non-specialist users to access, 

analyse and visualise paddock-scale time-series indicators of land condition and trends. 

¶ Train and provide technical support to land managers. 

¶ Demonstrate ǘƘŜ IǳōΩǎ ǇƻǿŜǊ so land managers can better understand and interpret spatial and 

temporal ground cover patterns. Then use this information to set ground-cover benchmarks and 

examine how those patterns are influenced by grazing decisions and climate variability. 

¶ Evaluate other innovative uses of this information with pastoralists and land managers 

¶ Evaluate the Hubs potential to better model biomass and ground cover products. 

Added to these achievements, and with the support of extension and technical specialists, the Hub 

demonstrated its capabilities in each of the 14 NRM regions. It also developed best practice on-line 

digital property planning, and incorporated world-leading time-series remote sensing of ground cover 

that overcomes significant barriers to long-term assessment and management of landscape condition 

and productivity.   

These objectives could not have been achieved without significant collaboration. The success of the 

Hub is the result of more than twenty Australian organisations working together to share ideas and 

technology. Our partners include the Australian Rangeland NRM Alliance (14 NRM Bodies), Meat and 

Livestock Australia, the QLD, NSW, SA, WA and NT State Governments, the Joint Remote Sensing 
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Research Program, TERN AusCover, CSIRO, Geoscience Australia, and the Cooperative Research 

Centre for Spatial Information (CRCSI). 

The Hub received significant support through a Sustainable Agriculture Innovation Grant from the 

Australian Government National Landcare Programme. 

¢ƘŜ bwa Iǳō ǇǊƻǾƛŘŜǎ ŀ ǎǘŜǇ ŎƘŀƴƎŜ ƛƴ ƻǳǊ ŎŀǇŀŎƛǘȅ ǘƻ ƻǇŜǊŀǘŜΣ ƳƻƴƛǘƻǊ ŀƴŘ ƳŀƴŀƎŜ !ǳǎǘǊŀƭƛŀΩǎ 
wŀƴƎŜƭŀƴŘǎΦ Lƴ ǘƘƛǎ ǿŀȅΣ ƛǘ ƛǎ ŀ άƴŀǘƛƻƴŀƭ ŀǎǎŜǘέ ǘƘŀǘ ŀƭƭƻǿǎ ƛƴŘƛǾƛŘǳŀƭ ǇǊƻǇŜǊǘȅ ƳŀƴŀƎŜǊǎΣ bwa ōƻŘƛŜǎΣ 
industry, environmental and indigenous organisations, government and the broader community to 
make better decisions. 
 
Every component of the NRM Hub is based on the best-available science. It brings together both 

internally developed and off the shelf technologies to provide an open platform for organisations to 

build-on, and re-purpose into the future.  
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METHODOLOGY  
Stage 1 of the development and application of the NRM Spatial Hub (the Hub) was structured 

according to 11 key activity areas, each of which are described below. 

1. Development of the On-line Property Planning and Information System (OPPIS) including: 

a. Development of technical specifications for the Hub and validation with NRM Regions and 

a sample of land owners 

b. Release of specifications as a tender to the spatial technology development industry 

c. Development of the Hub in an άagile mannerέ, and validation of each use case with a 

dedicated end user groups 

d. Delivery of the following 5 use cases for property planning 

i. Infrastructure Mapping 

ii. Land Type Mapping 

iii. Grazing Circle Analysis 

iv. Water Infrastructure Planning 

v. Reporting and Mapping 

2. Procurement of high resolution imagery for infrastructure and land type mapping including: 

a. A review options for high resolution imagery data to meet the needs of project team 

members and Hub end users for infrastructure mapping 

b. Procurement of imagery and provision of appropriate access to relevant users  

3. On-farm training in data management, farm mapping, mobile devices, GIS, GPS, Remote sensing 

analysis, on-ground monitoring including: 

a. Providing an overview for farm planning of current spatial technologies relevant to data 

management, farm mapping, mobile devices, GIS, GPS, Remote Sensing, image 

visualization techniques, analysis and on-ground monitoring methods. 

b. Development of training modules for the Hub as use cases become available online 

c. Undertaking engagement, awareness and training through extension workshops in each 

region to highlight capability and promote uptake of the NRM Hub 

4. Development of a time-series satellite imagery work bench and analysis tools to allow land 

managers to access and analyse key remote sensing datasets including: 

a. Identification and review suitable products required using time series imagery. Ensuring 

these products are suitable for a variety of users based on input from farm planning and 

extension workshops. 

b. Integration of remote sensing data products and analytical tools to allow the delivery of 

the following two use cases in the Hub 

vi. Land Condition Analysis 

vii. Sustainable Carrying Capacity Analysis 

5. Establishment of NRM-Hub trial sites within 14 rangelands NRM regions including: 

a. Identification of trial sites in each of the 14 regions to use as demonstration sites for the 

Hub 

b. Initial targeting to 40 properties covering 60,000km2  

c. Selection in consultation with regional bodies and other stakeholders 

6. Production of digital farm and grazing plans 

a. Completion of desktop Grazing Plan assessments for 40 properties, allowing properties to 

understand safe carrying capacity limits for each paddock 

7. Demonstration of time-series satellite products in relation to regional benchmarking of ground 

cover including: 
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a. Processing of full Landsat time-series fractional cover products for each demonstration 

site.  

b. Production of 3 monthly ground cover composites for the complete archive back to 1987 

c. Generation of lŀƴŘ ŎƻƴŘƛǘƛƻƴ άǇǊƻŘǳŎǘǎέ ŦƻǊ ŀƴŀƭȅǎƛǎ ŀƴŘ ǊŜǾƛŜǿ ŘǳǊƛƴƎ ŦŀǊƳ Ǉƭŀƴ ŀƴŘ 

grazing plan activity (Activity 6) 

d. Development of demonstration evaluation and reporting products. 

e. Linking with Activity 4 for delivery through the NRM Hub. 

8. Evaluation and demonstration of the potential for integrating pasture biomass and ground cover 

products through an aligned Meat and Livestock Australia project including: 

a. A science review to provide stand-alone reports and input to Regional Extension 

Workshops 

b. Completion of a national expert workshop, science review and grazing trial analysis on 

remote sensing and modelling of pasture biomass, and ground cover 

c. Provision of recommendations to government, research communities and industry (MLA) 

on Research, Development and Extension (RD&E) strategies.  

9. Regional extension and workshops, including: 

a. 2 day workshops in each region with a target of approximately 20 land managers to 

conduct demonstrations and training on the Hub. 

b. Undertaken after farm plans and scheduled to align with other regional extension 

wherever possible. 

10. Evaluation of the usefulness of capabilities to end users and the innovative use of the tools and 

information at a number of scales (property to national) 

a. Formal evaluations and feedback collated through questionnaires completed during farm 

planning, training and extension workshops 

b. A consultation and review process undertaken with Regional NRM staff in each region. 

11. Communication Strategy, Education and Communication Material 

a. Communication Strategy to address awareness and understanding of government, 

regional bodies, land managers and community 

b. Education and Training material produced for the Hub. 

  



Page | 10 

 

 

NRM SPATIAL HUB 

RESULTS  
The following results were obtained against each of the activities listed in the preceding 

methodology section: 

1. Development of the On-line Property Planning and Information System (OPPIS) 
 
The Online Property PlannƛƴƎ ŀƴŘ LƴŦƻǊƳŀǘƛƻƴ {ȅǎǘŜƳ όhttL{ύ ƘŀŘ ǘƘŜ ŦƛǊǎǘ ΨōŜǘŀΩ ǊŜƭŜŀǎŜ ǘƻ around 
40 users in April 2015, and was deployed to new users as the modules were developed. The OPPIS is 
now fully operational, with all 7 planned use cases (or modules) implemented, tested and improved 
based on user design and feedback. The current use cases include: 

i. Infrastructure Mapping 

ii. Land Type Mapping 

iii. Grazing Circle Analysis 

iv. Water Infrastructure Planning 

v. Reporting and Mapping 

vi. Land Condition Analysis 

vii. Sustainable Carrying Capacity Analysis 

All use cases underwent evaluation by key technical and producer user groups to ensure both accuracy 

and usefulness, and each use case in the system can be used both independently or as part of a 

sustainable carrying capacity planning process. This has been a very effective process that has led to 

the deployment of a very user friendly, easy to use system. 

The time-series remote sensing capabilities (use case 6) have been developed well-beyond our initial 
expectations through exceptional collaboration with the Qld Remote Sensing Centre and TERN 
AusCover ς with users having direct access to 30yrs of times-series data and world leading science 
products in a matter of seconds through a mobile phone connection. Through further collaboration 
with Geoscience Australia and our developers, the capabilities are being extended even further to 
include access to every new Landsat scene (every 16 days) across Australia on a three monthly rolling 
window. Putting these remote sensing capabilities in the hands of property managers is being 
acknowledged by NASA as a world-first. In January 2016, the Hub was the focus of a front page article 
ōȅ b!{! ǘƛǘƭŜŘ άSatellite data helps Australian ranchers meet the rising demand for meat in a changing 

worldέΦ 

Training has been delivered to land owners and NRM extension staff in all 14 rangelands regions. 

Feedback to date has been overwhelmingly positive, with our recent survey of users indicating that 

90% of respondents found the system easy or moderately easy to use. A basic description of OPPIS 

can be found on the Hub website: http://www.nrmhub.com.au/mapping-2/.  

The capabilities that have been developed through this project are also being considered as a primary 

platform for numerous other applications including: Precision Agriculture, banking, carbon trading. 

A screen shot of the current online system can be found below. 

http://www.nasa.gov/feature/goddard/2016/esd-satellite-data-help-australian-ranchers-meet-the-rising-demand-for-meat-in-a-changing-world
http://www.nasa.gov/feature/goddard/2016/esd-satellite-data-help-australian-ranchers-meet-the-rising-demand-for-meat-in-a-changing-world
http://www.nrmhub.com.au/mapping-2/
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Figure 1. The OPPIS user interface showing a time-series fractional cover graph for a user-defined reporting area. 

 
2. Procurement of high resolution imagery for infrastructure and land type mapping 

Free imagery sources were used where possible. However, where these free sources did not contain 

up to date or high resolution data, the team used DigitalGlobe satellite imagery services for on demand 

access to high resolution imagery (https://services.digitalglobe.com). The imagery available through 

this service is generally less than 12-18 months old and very high quality (<=0.5m resolution). Access 

to this data as a service simplified the need to purchase large volumes of expensive data which may 

not have been required everywhere. Significant opportunities have been identified in increase access 

and reduce costs to users through coordinated access to commercial imagery archives. 

 

Figure 2. An example of the high resolution imagery made available for mapping. 

https://services.digitalglobe.com/



































