
Eco DEVL/RDC Scope of Work 
 

 

Version: 2017-10-10 

Updates:  

● Reduced ANDS contribution to 1.25 FTE (ANDS service registry integrator reduced from 1.0 to 

0.5, ANDS training contribution reduced from 0.5 to 0.25, Trusted Data coordinator reduced 

from 1.0 to 0.5). 

● Reduced ANDs,  Nectar,  RDS investment from  to align with available 

funding. Spread reductions across the program manager, collaboration and training 

components of the budget. 

● Clarified that selected staff are available to start the project immediately upon contracting. 

● Clarified that co-investment consists of in-kind contributions of staff time plus cloud 

operations. 

● Changed NCI from collaborator to potential collaborator and removed their in-kind 

contribution. NCI have expressed an interest in joining the project but were not able to 

commit co-investment before final submission of this updated scope of work.  

 

Proposed participants in ANDS/Nectar/RDS DEVL &/or RDC projects are requested to submit a scope of 

work as part of the contracting process. This template should be utilised to complete a document 

totalling a maximum of 8 pages, including template text. This document should outline the high level 

aims and outputs and be sufficient to base a contract for funding upon. Once contracting has occurred,  

projects will be asked to submit a detailed project implementation plan as the first milestone. 

Acceptance of this detailed project implementation by ANDS/Nectar/RDS plan will trigger the initial 

project payment. 

Project Details: 

Project title: EcoCloud: EcoScience Research Data Cloud & Data Enhanced Virtual Laboratory 

Contracting organisation: QCIF 

Other organisations involved in project: ABARES, APFF,  ALA,  ANU  Fenner School, APFF,  CSIRO, eRSA, 

DoEE, Griffith University, TERN 

Contact person name: Nigel Ward 

Contact person phone & email:  

Project Aims: 

Summarise the context that leads to this project and briefly outline the broad outcomes that will be 

achieved. Please  specify how these outcomes will relate to the four transformations in the ANDS,  Nectar 

and RDS Alignment Overview: 
1. A world leading data advantage (Data); 

2. Innovation is accelerated (Innovation); 
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3. Collaboration for borderless research (Collaboration); and 

4. Enhanced translation of research (Translation). 

 

Response: 

Access to good quality ecological and biodiversity data is required to adequately measure the state of 
the environment. Recent technologies have enabled consistent and continuous collection of 
ecological data at high resolutions across large spatial scales, and there are a number of initiatives and 
institutions collecting this data. The challenge remains, however, to bring these data together and 
expose it to methods and tools to analyse the interaction between biodiversity and the environment. 
These challenges are mostly associated with the accessibility, visibility and interoperability of data 
hosted in disparate places, and the technical capacity, computation and analysis needs of those 
interpreting the data.  The project is centred on two case studies: 1) Essential Environmental 
measures for native vegetation, and 2) Invasive Species Traits (Dispersal). 
 
The first case study supports the Essential Environmental Measures (EEMs) program led by the 
Australian Government Department of Environment and Energy (DoEE).  The program is identifying 
measures essential to tracking changes in the state of the environment and improving access and use 
of data underpinning those measures. In collaboration with DoEE, the EcoCloud project will 
demonstrate how different sources of primary observation data (including landscape, surveillance, 
targeted and extensive monitoring) can be harnessed to establish EEMs for native vegetation through 
data integration, harmonisation and modelling efforts. This will be achieved by consolidating various 
native vegetation data sources from NCRIS projects and state government agencies. The outcome will 
be the delivery of a new data streams of Essential Measures in a standardised format, allowing wider 
access and reuse of the data. 
 
The second case study involves the integration of findable, accessible and standardised information 

on species trait data, with a focus on Invasive Species. Agriculture and biosecurity decision makers 

need better predictive tools to help inform their pest and weed policy and management approaches. 

This project will extend modelling capabilities for invasive species distribution and dispersal patterns 

using environmental, habitat and trait data. This new modelling foundation will enable the 

identification of factors that drive phenotypic responses, which are essential for informing pest and 

weed management approaches. 

 

The project will: 

● Provide a world leading data advantage by: 

○ Enabling FAIR access to EEMs for native vegetation in support of state of the 

environment reporting; 

○ Collating and integrating findable and accessible species trait information. 

● Accelerate innovation by: 

○ Enabling sophisticated, guided analysis and modelling capability on top of cloud 

compute resources; 

○ Providing reliable and trusted analysis tools with reusable foundations to encourage 

research innovation and collaboration; 

○ Training and upskilling the next generation of researchers to understand and utilise 

ecological data and analytical tools.  

● Create collaborative technology and partnerships for borderless research by: 
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○ Increasing partnerships between NCRIS facilities, government and research 

institutions; 

○ Facilitating the provision of EEMs to DoEE and the general research community; 

○ Improving interoperability of EEMs and trait data with analytical tools and compute 

resources. 

● Enhance the translation of research by: 

○ Supporting several policy initiatives such as the State of the Environment reporting for 

native vegetation and national carbon accounting; 

○ Supporting international access to Australian EEMs and linking indicators to Aichi 

Biodiversity Targets through the Convention on Biological Diversity (CBD). 

 

Include a description of how this project is aligned with the Australian Government’s National Research 

Infrastructure Roadmap and Science and Research Priorities. 
Response: 

The project aligns with the Earth and Environmental systems section of the NCRIS roadmap by 
enabling the integration of observations, assessment indicators and modelling capabilities to improve 
environmental and risk management while sustaining biodiversity of Australia. The project will 
provide significant expertise and capability towards the proposed National Environmental Prediction 
System. The project is a large step in developing “Australia’s capacity to respond to environmental 
change and integrate research outcomes from biological, physical, social and economic systems”, 
which is one of the science and research priorities related to environmental changes. 

 

Provide a profile of the research community and research partners that are collaborating on the 

proposal; include a summary of/link to the aims and infrastructure needs of the community, geographic 

spread or location and membership size. 

Response: 

This project will have wide collaboration with the ecosystem science community. Organisations 
actively involved in the development of the proposal include: 
 
Continuing collaborations: 

● Atlas of Living of Australia (ALA): The ALA hosts over 70 million occurrence records across 
120,000 species groups and enables access to aggregated data to the Australian, and 
international ecoscience community. 

● Australian Bureau of Agricultural and Resource Economics and Sciences (ABARES):  ABARES is 
the research arm of the Australian Government Department of Agriculture and Water 
Resources and has a wealth of expertise in applied economic and scientific research, 
developing innovative modelling techniques, and incorporating outcomes into government 
policy. 

● The Biodiversity and Climate Change Virtual Laboratory (BCCVL):  The BCCVL is Australia’s 
premier biodiversity modelling platform. Users access advanced best practice models, data 
and computational capacity that allows researchers, students and industry professionals to 
easily undertake advanced techniques for modelling biotic responses to current and future 
environments. 

● Terrestrial Ecosystem Research Network (TERN): TERN delivers data streams that enable 
environmental research and management. TERN data is used in both national and 
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international synthesis activities.  
● The Queensland Cyber Infrastructure Foundation (QCIF): QCIF provides high-performance 

services, infrastructure and support required to achieve excellence in computation and 
data-driven collaborative research and its application in industry. 

New collaborations: 
● Australian Plant Phenomics Facility (APPF): The APPF is a national facility providing access to 

infrastructure that automates image analysis of the phenotypic characteristics of extensive 
germplasm collections and large breeding, mapping and mutant populations.  

● CSIRO Land & Water - Environmental Informatics: This Research Group within the CSIRO’s 
Land and Water Business Unit focuses on the issues and opportunities with environmental 
data supply chains. Key research capabilities: include knowledge representation (standards, 
semantics, information modelling), social architecture (the social and institutional  aspect of 
data supply chains), linked data, data discovery and data publication. 

● Department of Environment and Energy (DoEE):  The DoEE designs and implements policy 
and programs to protect and conserve the environment, water and heritage, and promote 
climate action. 

● eResearch South Australia (eRSA): eRSA provides access to high-performance computing, 
data management and storage, cloud computing, software development and consultancy to 
the research, government and business sectors in South Australia. 

● Fenner School of Environment and Society (ANU): ANU’s Fenner School of Environment and 
Society focuses research on understanding environmental changes across a range of scales in 
time and place, enabling the school to provide past, present and future narratives to guide 
science, policy and management.  

Potential collaborators: 
● National Computational Infrastructure (NCI):  NCI host significant EcoScience datasets and 

have expressed an interest in joining the project but were not able to commit co-investment 
before final submission of this scope of work. NCI participation will be investigated during 
detailed project planning. 

Research Impact and Implementation:  

Explain why the research community, research institutions and/or the broader research system needs 

this infrastructure and why this need isn’t currently being met. Describe the benefits to be delivered to 

the identified research community and how they are achievable, significant and measurable. 

Response: 

Ecological problems are multifaceted, involving diverse and intricately related ecological factors.           
Currently, many infrastructures work as silos and there is no cross platform data search, access               
capability, or direct access to data for compute. The infrastructure proposed in this project will               
provide easy access to large volumes of curated data, managed platforms and tools with scalable               
compute for data analysis, including tools to publish and share the analysis and make data available to                 
multiple applications. This would allow the research community to engage in wider collaboration and              
enhance information and knowledge sharing. Ultimately enabling more effective access to ecosystem            
science data, services and compute resources for innovative research. The project will also collaborate              
with other science domains (e.g. agriculture, marine, bioscience) with similar needs to develop a more               
robust scalable infrastructure through sharing of expertise, knowledge and operations to improve            
return of investment. 
 
The measurable success for the proposed first use case will be to enable researchers and institutes to                 
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access EEMs for native vegetation in a reusable form. The EEMs will enable researchers and managers                
to track changes in the environment, develop state of the environment reporting for native              
vegetation, provide input to the environmental carbon accounting and develop other indicators for             
the environment. The measurable success for the proposed second use case will enable the              
identification of factors that might drive phenotypic responses, which are essential for decision             
making processes and incorporation of effective invasive species policy and management. 

 

Budget and Milestones: 

Provide details of a high-level budget breakdown: 

Description of expenditure Organisation 
sub-contracted to 

ANDs, 
Nectar,  RDS 
investment 
$ 

Co-investm
ent (specify 
$ or in-kind 

New interoperable data stream - EEMs 

This activity will focus on providing Essential Environmental 
Measures and products that abide by the FAIR principles and 
that are required for the two use cases that work at the 
intersection of biosecurity, ecosystems and agriculture.  

Lead: TERN 

Funded: CSIRO Land 
& Water, TERN  

In-kind: DoEE, CSIRO 
Land & Water, TERN 

  
 

New interoperable data stream - Species trait data 

This activity will focus on providing species trait data and 
products that abide by the FAIR principles and that are required 
for the two use cases that work at the  intersection of 
biosecurity, ecosystems and agriculture.  

Lead: ALA 

Funded: ALA 

In-kind: ALA,  Griffith, 
TERN 

  
 

New interoperable data stream - Daily spatial weather data 

This activity will focus on providing daily spatial weather data 
and products that abide by the FAIR principles and that are 
required for the two use cases that work at the  intersection of 
biosecurity, ecosystems and agriculture.  

Lead: TERN 

Funded: ANU  Fenner 
School 

In-kind: TERN 

  
 

Robust and standardised modelling and analysis capability 

This activity stream will expand the BCCVL Modelling Platform to 
visualise and incorporate new data streams to enable 
sophisticated analysis and modelling capability for trait and 
habitat modelling for decision makers. 

Lead: Griffith 

Funded: Griffith 

In-kind: Griffith 

  
 

Enhanced dynamic data service discovery and registry 

This activity stream will enhance the discoverability of and access 
to dynamic data through integration of CSIRO’s Knowledge 
Network  into the EcoCloud data service layer. 

Lead: TERN 

Funded: CSIRO Land 
& Water, Griffith, 
TERN, ANDS 

In-kind: CSIRO Land 
& Water 

$  

 
 

 
in-kind 

 

Working data environment: download and host data for 
analysis 

This activity stream will extend and operationalise EcoCloud 
services to allow research and decision makers to get 
streamlined access to data closer to compute. 

Lead: TERN 

Funded: Griffith, 
TERN 

In-kind: TERN, QCIF. 
ALA 

  
 

 
 

 

EcoEd training, skills development and user support 

This activity stream will broaden the EcoEd program to provide 
cohesive training and skill development to teachers, researchers 
and industry professionals. 

Lead: QCIF 

Funded: ANDS,  eRSA, 
QCIF, partners for 
travel and delivery 

In-kind: ALA,  CSIRO 
Land & Water, eRSA, 
Griffith, TERN, QCIF 

 

 
 

 
 

 

Extend trusted data work for decision making 

This activity will develop an implementable framework for the 
trusted data services to exchange ecosystem data in a fit for 

Lead: ANDS 

Funded: ANDS 
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purpose manner. This activity will include ongoing community 
engagement regarding data needs. 

Governance, program and project management 

This activity will provide overall governance, program and 
project management for the project. Project managers will 
manage each activity.  A program manager will coordinate across 
the activities. 

Lead: QCIF 

Funded: Leads of 
each activity 

In-kind: All partners 

  
 

Program collaboration, incidentals and marketing 

This activity will provide opportunity for team collaboration and 
building and marketing and promotion for all partners. 

Lead: QCIF 

Funded: All partners 

  

TOTALS   

   
 

 

 
 

    

 
 

 

 

Provide a breakdown of the project milestones and deliverables: 

Milesto
ne 

Deliverables Due date  
 

Project 
Start 

Project actually commences activity On contract execution 

Staff available to start on 
contract execution* 

 

M1 Acceptance of detailed project implementation plan (1 month after project start)  

M2 Acceptance of Interim report (6 months)  

M3 Acceptance of Final report (12 months)  

 
 

Please  indicate in the table above when the project will be able to commence work (ensuring availability 

of staff and other resources) and indicate below what approach that will be taken if the project start 

date is delayed? Proposals will benefit from the inclusion of relevant letters of support from senior 

representatives at participating institutions/organisations. 

 

*The project can deploy key resources and staff immediately upon contract execution. Griffith 

University,  QCIF, and TERN have existing development and analysis staff notionally allocated to this 

project, and the ALA  has recruitment processes underway. A program manager has been identified and 

is in the position to commence project planning.  

Skills: 

Describe the skills needs that will be addressed through this activity for the proposed infrastructure to 

be adopted.  Describe the skills program (or alignment with an existing program) the project proposes to 

respond to  this need. The target audience for skills development can include non-research user groups 

such as software developers.  

Response: 

One of the most important aspects of enabling easy access to data and analytical tools is providing                 
relevant training and support to ensure sensible use of data and evaluation of research outcomes. The                

6 



skills program will align with the previous investment in the development of educational modules for               
ecosystem science (EcoEd) and consolidate the investment in collaboration with NCRIS facilities. There             
are four major skill development activities that will be provided under the EcoEd umbrella: 

1. Leveraging eRSA’s Digital Pathways Series to bring people together on new topics and data              
methods (as proven by the HASS model); 

2. Training new Champions to join the existing network, enabling them to train the next              
generation of researchers and industry professionals; 

3. Leveraging the ANDS network to roll out EcoEd to universities, and host workshops with              
Deans and Heads of School to understand and tailor training needs for sustainability; 

4. New educational modules around data management for ecologists which leverages ANDS 23            
(research data) Things as a framework to develop the “Ecosystem Science (research data)             
Things” to educate ecologists about data management practices, address concerns about data            
publication, storing and sharing ecosystem data. 

Impact, Communications & Engagement: 

Describe the means and measures by which you will demonstrate the impact of the project at its 

conclusion. Also detail how you will reach out to, and gather feedback from, the community in order to 

increase awareness and enthusiasm for, and improve the overall experience of, engaging with the new 

infrastructure. 

Response: 

Support, communications and engagement 
This project will have the following engagement and communication objectives to ensure all 
stakeholders and end-users of participating partners (both potential and realised) are informed of the 
project, consulted for input, confident  in using the products in research and policy, and empowered to 
promote the program. Project partners will encompass three communication mediums; virtual (e.g. 
videos and social media), physical (e.g. posters and flyers), and in person (e.g. workshops and talks). 
 
Significant engagement will take place with the DoEE, and subsequent research communities to 
identify primary data for EEMs and data exchange standards to share data between agencies. BCCVL 
& EcoCloud user support will be facilitated through the Nectar + RDS eHelp distributed helpdesk and 
ticketing system, which includes a custom public support portal to store solutions articles, 
walkthroughs, use cases and FAQs. ALA are also considering joining this service in coming months.  
 
Measuring Impacts 
It is anticipated that this project will have numerous impacts to both the research sector and the 
industry and government sector. We have identified the following approaches to measuring impacts 
of the proposed project: 

1. Monitoring usage metrics such as user growth, returning users, number of jobs run, number 
of data searches and downloads. 

2. An assessment of the two case studies described in this document, from gathering data to 
running the analysis in EcoCloud or BCCVL analysis platforms. 

3. Use of new data streams in at least two research or management/policy applications. 
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Interoperability and Reuse: 

Describe how the new infrastructure could be re-used or interoperate with existing infrastructure 

outside of this research community. State which additional research communities could benefit from the 

use of the new infrastructure and services. Describe these benefits. 

Response: 

The new infrastructure will be built by leveraging existing NCRIS investment (TERN, ALA, NeCTAR, RDS 
and ANDS) and previous investment in the EcoCloud and BCCVL. The data infrastructure will be built in 
a loosely coupled architecture with a standard interface to enable interoperability.  The accessibility of 
data will be based on web services and platforms, and models will also be available through a 
standard web interface for ease-of-use, transparency and reusability. This will be informed by current 
international standards and current ongoing work amongst NCRIS facilities in standardising API’s.  The 
new infrastructure can be reused by any domains in need of ecosystem science data and tools such as 
agriculture, biosecurity, coastal ecosystems and tourism.  
Following are the high-level benefits for each sector: 

● Agriculture: better access to biodiversity data will enable better understanding of 
environmental change for better management of crop regimes; 

● Biosecurity: easy access to invasive species and environmental change data will enable better 
prediction of the potential distribution of species now and into the future;  

● Coastal Ecosystem: access to daily weather grids including rainfall and soil attributes to 
analyse trends in erosion in coastal ecosystems; 

● Tourism: to develop ecotourism and improve awareness in conservation. 

FAIR Data Principles: 

Describe how the new infrastructure will contribute to making data and/or tools more FAIR (Findable, 

Accessible, Interoperable, Reusable). 

Response: 

The infrastructure resources, data and data services will be Findable, Accessible, Interoperable, 
Reusable (FAIR), trusted and appropriate for users need. To adhere to FAIR principles: each of the 
datasets and services will be adequately described and searchable by both human and machine; data 
retrieval will use open standards and protocols; and data will use standard vocabulary and 
domain-relevant community standards. The services will follow widely adopted standards and 
principles for resources and service descriptions. The infrastructure developed will adhere to cloud 
principles and agnostic to service providers. 

Governance: 

State who is accountable for assessing project performance, and what processes will they apply. 

Describe the authority structure over resources in the proposed project, frequency of meetings, and list 

proposed members of the project governance body. An individual representing ANDS, Nectar and RDS 

should be included in the governance body. 

Response: 

The project will build on the governance approaches successfully developed within the existing             
EcoCloud and BCCVL project. The project will have a Steering Committee, Technical Advisory Group              
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(TAG) and Scientific Advisory Committee (SAC).  
A stakeholder project Steering Committee will be formed to govern the project. The Steering              
Committee will include members from stakeholder and investor organisations listed in this project             
plan, research representatives from the spatial data and ecosystem science communities, the chair             
from the project Technical Advisory Group (TAG) and Scientific Advisory Committee (SAC), and an              
independent chair to head the committee. Cash or significant in-kind contribution is required to              
become a member of the steering committee. The steering committee will meet every 4-6 weeks to                
oversee the development of the project. The report will cover progress including milestone, schedule              
and budget updates, a summary of any exceptions, and any risks and issues and subsequent               
mitigation strategies. The Terms of Reference for TAG and SAC will be made available with the                
detailed implementation plan. 

Infrastructure: 

Describe the proposed infrastructure to be developed. Infrastructure can include skilled people, data, 

metadata and software. Detail the new resources that will be made available, who will use it, and the 

benefits of the provision of these resources. Also identify the components of the infrastructure that the 

project is adding value to, leveraging off, and engaging with, existing research e-infrastructure 

investment.  

Response: 

The project proposes to develop the following infrastructure: 
Data and Data Services:  

● Data services to provide EEMs for native vegetation. This capability will be built by leveraging 
existing TERN infrastructure with data custodians from state government agencies. The DoEE 
would use the data services as an input to the digital State of Environment reporting for 
native vegetation and environmental accounting program.  

● Data services to provide species trait data for invasive species. This outcome will leverage 
infrastructure from ALA, TERN and data custodians such as state government agencies. The 
modelling community will use the data services for species trait modelling and propagation of 
them. 

● Data services to provide daily time-series gridded climate data. This outcome will leverage 
infrastructure from TERN and NCI. This dataset has a wider application in the environmental 
change forecast. 

EcoCloud: 
● Develop operational cloud infrastructure with access to managed compute platform and data 

platform for easy access to data; the platform will have a data discovery and access 
functionality to search and query environmental data services. This will enable easy access to 
services that deliver data and compute platforms for data analysis. This infrastructure will 
leverage from recent investment in EcoCloud, TERN CoESRA platform and CSIRO OzNome 
framework. Ecosystem science users in need of large compute for data-intensive applications 
are potential users. 

Modelling Infrastructure: 
● Extended modelling capability to invasive species distribution and dispersal patterns using 

environmental, habitat and trait data. The infrastructure will leverage BCCVL capabilities and 
expertise. 

Skill Development: 
● Educational and skill development program for wider segment of ecosystem science 

community. The educational program can be used by ecosystem data users from universities, 
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industry, state and federal government agencies. The skill development program will leverage 
previous investment from NeCTAR, RDS, ANDS, TERN and ALA. 

Sustainability: 

Describe the model and strategy for ensuring the future operations and development of this 

infrastructure is sustainable beyond the life of this funding cycle.  

Response: 

We anticipate the project will develop and deploy services of lasting value to researchers and will be                 
of significant national benefit. The project will engender support from key stakeholders by             
documenting its success and disseminating evidence of value among stakeholders and wider            
community. The project will be evaluated regularly for its effectiveness to meet the stakeholder              
needs. Activities undertaken through this project to broaden the user base, and engage with partners               
will assist in long-term sustainability. 
 
The project has a strong collaboration with the NCRIS domain capabilities ALA and TERN and the                
proposed data services and managed platform closely align with the domain needs and improves the               
accessibility and reusability of TERN and ALA data collections. Hence, both the capabilities will              
collaboratively manage the infrastructure for further use of the community.  
 
QCIF will commit to provide infrastructure to support the project as part of their strategy for the                 
development of ecoinformatics capabilities. The BCCVL has strong support from Griffith University            
and will maintain ongoing operations of the modelling infrastructure. ALA and TERN will support data               
access and skill development along with the BCCVL. All partners are committed to the sustainability of                
project outcomes subject to subsequent funding for the necessary resources. We believe the             
infrastructure developed will be of considerable value to the identified National Environmental            
Prediction System and closely aligns with the NCRIS Roadmap.  
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