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TheNRM Spatial Hufthe Hub)givesrangelandmanagershe capability tomap, plan, analyse and
monitor their properties infrastructure, land resources and ground coverimprove pastoral and

natural resource managemenihe world-first technology underpinning the Huwwill contribute
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The Hub combines the latest cloud computing and gatiap mapping technologies with word

leading timea SNA S& al dSttAdS NBY20GS aSyaiay3az Ay g |
landholders before. For the first time, pastoralisenuse and compare their data with government

data in a secure, corstent 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 globaicientific community as a breakthrough in sustainable agriculture. In January

2006 0 KS 1 dzo ¢l a (G0KS F20dza 27T ISadlinBafaihelpsAdSaliah NI A Of
ranchers meet the rising demand for meat in a changing wordd

The NRM Spatial Hub is the result of close collaborabetween more than twenty Australian
organisationsStage onevassupporedbythe Australian Government National Landcare Programme
(Sustainable Agriculture Innovation Grant). Our partners include the Australian Rangeland NRM
Alliance (14 NRMBodieg, Meat and Livestock Australidhe QLD, NSW, SA, WA and NT State
Governments the QLD Remote Sensing Centre awiht Remote Sensing Research ProgrBBERN
AusCoverCSIRGGeoscience Australia, and the Cooperative Research Centre for Spatial Information
(CRCSI).

Stage one of the Hub commenced in April 2014 witiat were considered ambitious gaslat the
time - to develop the technology and tegton 40 properties and toraise the level of knowledge on
a further 240 commercial enterprises.

Due to the rapid developmerif the Hubinfrastructureand the highevel ofinterest shown by the
grazing communitycomprehensivedemonstration of the technologwas completed omrmore than
100 properties by late 201&nd more than300 properties covering an area of more than 50 million
hectareswere using the systemat the compétion ofthis report inApril 2016

Ina survey of landhiders involved with the projecthe Hub received the following feedback:

1 90% of respondentsaid theyfound the Hub easy to use

1 95% said the Hubas the potential to measurably improve the productivity, profitability and
sustainability of their property.

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

1 75% said it would measurably increase safe carrying capacity thitmetter pastureutilisation.

1 72% rated this type of technology as important to making their business both viable and
sustainable in the future.

The survey alseevealed that &out half the respondents considered their properties to be around
50% developd. If we took an average property size from our sample and assumed theyhesélub
technology to guideheir future investment in infrastructurelevelopment, they could conservatively
increase annal revenue by more than 35%rough improved pasture utsation and increased
stocking rates. This increase does not includeitingrovements in property value, risk management
and labour savinghat would also result.
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While the NRM Spatial Hub is still in its infancy, our experience working with over@@€rties 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 propetanping and sustainable grazing development
However numerous other applications have been identifieg userancluding drought assessment
regional and national monitoring and reportifgodiversity managemenfire managementpest and
weed managementemergency managemenandcarbon markets.

Thee areopportunitiesfor benefits across the full spectrum of grazing businesses, whether they are
corporate, familyor indigenous The information flowing from the Hub tools allow land managers to
make better investment decisios which will increase profitability ansuistainability,and improwe
environmental outcomes.

¢KS bwa |dzo LINP@ARSA | &a0SLI OKIFy3dS Ay 2dzNJ OF LI O
Ly GKAA g &3 A idhat&alBdwslindividyal piiopetymhahagdrsaNR$! b@dies, industry,
environmental and indigenous organisations, government and the broader community to make better
informed decisions.

The challenge now is to transitido a selfsustaining business model that continues to foster
collaboration and provide longerm opportunities for industry growth and enormous efficiency
gains across government.

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

Page |4



ACKNOWLED GEMENTS: ...ttt e e e e e e e e e e e e n e eeees 2

EXECUTIVE SUMMARY. ... ittt e e ettt e a e e e e e e e e et e aeabbaa e e e eeaaaaeeeenes 3
BACKGROUND.......coiiiiiiieiiei ettt e et e et e et e e e e e aaeaaaeaaaeeaeeesssassaasaaannnennsnnnenneed 6
METHODOLOGY. ...ttt ettt bttt e e e e et ettt e et e e e e e e e eaeeaaaaeaaeens 8
L A U 1 TP PPRUPPPPPPTRPPIN 10
D] 11 018 1] [ PP PPPRPPP 23
FUTURE NEEDS FOR INNOVATION URTAKE. ...ttt 26
APPENDICES. ... oottt ettt ettt e e e e e e e e e e e e e e e e e e e e e s e e e e e aaa e bbb bbb b e bt ereneeeees 28

Landholder SurvelResponseg QUOLES from USEIS.........oocuvviieiieeiiiiiiieiiee e 28

Page |5



BACKGROUND
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population.This provides challenges to land management and the uptake of new teclemld@ese
challengesinclude the smalkize of theworkforce, the relatively poor commaication and interne
servicesand alack oftechnical extension staff tbuild awareness angupportland manageradopt
the new technologies.

It is therefore crucial that any new technologiaccount for this by beingnherently easy to use
require minimaltraining, be low cost, be robust even on weak intermgtvironments andoffer real
productivity and sustainabilitipenefitsto grazing land managers

I dza ( NRarigdldnd®ge subject to long and profoundlimatic 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-ground measuring and monitoring land health very
difficult and financially unviabl&@.he opportunity to us&0 years of existingatellite imageryo 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 mostambitious land manager.

That is until now.

The NRM Spatial Hub hasvercome these technical challenges apbven the latest mapping
technologiesand satellite imagerydoesprovide extremely usefuinformation that can informland
managersvho aremakingpracticalmanagement decisions.

The leyobjectives of theHub in its first two yearsiereto:

9 Build and demonstratethe necessary ofine spatial information systems to enable the
development of bespractice tandardisedl digitalproperty and grazing ans for any location in
Australia.

1 Accelerate the development of simple dashboard tools to allow-specialist users to access,
analyse and visualise paddestale timeseries indicators of land condition and trends

1 Train and providéechnical supporto land managers

f Demonstrateli KS | dzo $bdand deadagels)caretter understand and interprespatial and
temporalground covepatterns. Then use this informatioto set groundcover benchmarks and
examine how those patterns are influenceddmnazingdecisionsandclimate variability

1 Evaluateother innovative uses of thisformation with pastoralisteandland managers

1 Evaluate theHubspotentialto better model biomass and ground cover products.

Added to these achievements, and with the suppafrextension and technical specialists, the Hub
demonstrated its capabilities in each of the 14 NRM regions. It also developed best pradiive on
digital property planning, and incorporated wotligading timeseries remote sensing of ground cover
that overcomes significant barriers to lonterm assessment and management of landscape condition
and productivity.

These objectives could nbave beermachieved withoutsignificantcollaboration.Thesuccess of the
Hub is the result of more than twenty Australian organisatiasking togetherto share ideas and
technology Our partners include the Australian Rangeland NRM Alliance (14BddMg, Meat and
Livestock Australiathe QLD, NSW, SA, WA and NT State Govents the Joint Remote Sensing
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Research ProgranTERN AusCove€SIROGeoscience Australia, and the Cooperative Research
Centre for Spatial Information (CRCSI)

The Hub received significastipport through aSustainable Agriculture Innovation Granbm the
Australian Government National Landcare Programme

¢tKS bwa 1dzo LINRPZGARSa | adSLI OKFy3aS Ay 2dz2NJ OF LJ C
wky3StlryRad Ly (GKA& gteéx AG Aa | aylaazylt Faasi
industry, environmental and indigenous organisations, government and the broader community to

make better decisions.

Everycomponent of the NRM Huls based on the besavailable sciencelt brings together both
internally developed and off the shelf technologtesprovidean openplatform for organisations to
build-on, and repurpose into the future.
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Stage 1 of thedevelopment and application of the NRBjpatialHub (the Hub)was structured
according tal1l key activity aregeach of which are described below

1. Developnent ofthe Ontline Property Planning and Information Sysin (OPP[Sncluding:

a. Developnent of technicabpecifications fothe Huband valicitionwith NRM Regions and
a sample of land owners

b. Releasef specifications as a tender to the spatial technology developrirehistry

c. Developnent of the Hubin an dagile manned, and validaion of each use case with a
dedicated end user growp

d. Delivey ofthe 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 magpegigding:

a. A review @tions for high resolution imagery data to meet the needs of project team
members andHubend users for infrastructure mapping

b. Procurenent ofimagery andprovision of appropriate acce$s relevant users

3. Onfarm training in data management, farm mappimgpbile devices, GIS, GPS, Remote sensing
analysis, orground monitoringncluding:

a. Providing an overview for farm planning of current spatial technologiglsvant todata
management, farm mapping, mobile devices, GIS, GPS, Remote Sensing, image
visualizaion techniques, analysis and-gmound monitoring methods.

b. Development oftraining modules fothe Hubas use cases become available online

c. Undertakingengagementawareness and trainingprough extension workshops in each
region to highlight capability @hpromote uptake of the NRM Hub

4. Developnent of a time-seriessatellite imagery work bench and analysis todés allow land
managers taccess andnalysekeyremote sensing datets including:

a. ldentificationand review suitable products required using tiseries imagery. Ensag
these products are suitable for a variety of users based on input from farm planning and
extension workshops.

b. Integraion of remote sensing data products and analytical tools to allow the delivery of
the following two use cases the Hub

vi. Land Condition Analysis
vii. Sustainable Carrying Capacity Analysis
5. Establshment of NRMHub trial sitesvithin 14 rangelands NRM regioscluding:

a. ldentification oftrial sites in each of the 14 regions to use as demonstration sites for the
Hub

b. Initial targeting to40 properties covering0,000kn?

c. Selectionin consultation with regional bodiesnd other stakeholders

6. Produdion of digital farm and grazing plans

a. Completion ofdesktop Grazing Plan assessngfat 40 properties, allowing properties to

understand safe carrying capacity limits for each paddock
7. Demonstraton of time-seriessatellite products inrelation to regional benchmarking of ground
coverincluding:
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d.
e.

Processing ofull Landsat timeseries frational coverproductsfor each demonstration
site.

Produdion of 3 monthly ground covecompositesor the complete archive back 987
Generation ofi YR O2yRAGAZ2Y AGLINBRRdAzOGA&a¢ TF2NJ Lyl feaa
grazing plan activity (Activity) 6

Development of demonstration evaluation and reporting products.

Linkng with Activity 4for delively through the NRM Hub.

8. Evaluation and demonstration of thotential for integrating pasture biomass and ground cover
productsthrough analigned Meat andLivestock Australia project including:

a.

b.

A gience review to provide staralone repors and input to Regional Extension
Workshops

Completon of a national expert workshop, science review and grazing trial analysis on
remote sensing and modelling of pastlr®mass, and ground cover

Provsion ofrecommendations to government, research commigsand industry (MLA)

on Research, Development and ExtengBRD&E strateges.

9. Regional extension and workshgmscluding:

a.

b.

2 day workshop in eachregion with a target of approximately 20 land managete
conduct demonstrdbns and training on the Hub

Undertaken after farm plans and scheddléo align with other regional extension
wherever possible.

10. Evaluation of the usefulness of capabilities to end users and timvative use of the tools and
information at a number of scales (property to national)

a.

b.

Formal evaluations and feedback collated through questionnaires completed during farm
planning, training and extension workshops
A consultation and review process undsgen with Regional NRM staff in each region.

11. Communication Strategy, Education and Communication Material

a.

b.

Communication Strategy to address awareness and understanding of government,
regional bodies, land managers and community
Education and Trainingaterialproduced for the Hub
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The following results were obtained against each of the activities listed ipréeeding
methodology setton:

1. Development of theOntline Property Planning and Information Systen®PPIH

The Online Property Plakny 3 I YR LYy F¥2NXIF A2y {@adSY ébund L{0 KI
40 users irApril 2015, andvasdeployedto new users as the modules were develop&de OPPI$s

now fully operational, with all planneduse casegor modules)mplemented, testedcand improved

based on user design and feedbathke 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 Asay

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. Thibb&as a very effective process that has led to

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

The timeseries remote sensing capabilities (use case 6) have been developdibwatd our initial
expectations through exceptional collaborationithvthe Qld Remote Sensing Centre and TERN
AusCover with users having direct access to 30yrs of tirseses 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 beiagdext even further to
include access teverynew Landsat scen@very 16 days) across Australia aimi@e monthly rolling
window. Putting these remote sensing capabilities in the hands of property managers is being
acknowledged by NASA as a wlitdt. In January 2016, the Hub was the focus of a front page article

o0& b! { !Satéllkelddtah&ps dtralian ranchers meet the rising demand for meat in a changing
worldé @

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 useegiimglibat
90%o0f respondentdound the system easy or moderately easy to use. A basic description of OPPIS
can be found on the Hub websitettp://www.nrmhub.com.au/mapping?2/.

The capabilities that have been developed through this projectm@being considered as a primary
platform for numerous other applications including: Precision Agriculture, banking, carbon trading

A screen shot of the curremtnline system can be fouhbelow.
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Figure 1. The OPPIS user interface showing a tigegies fractional cover graph for a usdefined reporting area.

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

Free imagery sources weeused where possible. However, where these free sources did not contain
up to date or higlesolution data, the team usddigitalGlobe satellite imagery services for on demand
access to high resolution imageytips://services.digitalglobe.cojn The imagery available through
this service is generallgss thanl2-18 months old and very high quality (<=0.5m resolutideless

to this data as a service simplifiedetmeed to purchase large volumes of expensive data which may
not have been required everywher8ignificant 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.
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