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The Environment, Energy and Science 
(EES) (within the NSW Department of 
Planning, Industry and Environment 
(DPIE)) and University of New England 
(UNE) Memorandum of Understanding 
(MoU) aims to use the strengths 
of the two organisations to deliver 
high-quality scientific research, 
with a strong focus on landscape 
management and rehabilitation. Our 
MoU partnership is designed not 
only to be a catalyst for research, but 
also to explore new opportunities to 
work together, engage with students, 
mentor and develop staff, and partner 
with communities. Our partnership 
research generates fit-for-purpose 
knowledge and builds the evidence 
base upon which we help the NSW 
Government achieve its environmental 
goals, through: 

• coordinating approaches to energy, 
sustainability and climate change

•  supporting ecosystem resilience 
and biodiversity 

• delivering best-practice regulation 
and incident management.  
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Welcome

Dr Georgina Kelly

Executive Director
Science Division
Environment, Energy and Science Group
Department of Planning, Industry and Environment

Professor Nick Reid

Head, School of Environmental and Rural Science
Faculty of Science, Agriculture, Business and Law
University of New England

Welcome from the co-chairs of the MoU Steering Committee:  
Georgina Kelly and Nick Reid.

EES and UNE have partnered in the delivery of quality science since 2005, with our first 
official MoU signed in 2009. Since then, we have greatly improved our understanding of 
soil health and landscape rehabilitation and led the way in the development of biological 
indicators of statewide fauna, vegetation and habitat condition. UNE’s strong relationship 
with other natural resource agencies creates fertile ground for further collaborations, 
including in whole-of-farm and landscape management, animal behaviour, biosecurity, 
spatial data integration and social research.

This Statement celebrates our partnership and highlights a few examples of our joint 
projects that are being used by the NSW Government and stakeholders to better manage 
our environment. This work shows our commitment to supporting the rehabilitation of 
degraded ecosystems and habitat, enhancing our partnership with communities, and 
measuring our own performance in order to continually improve. 

We hope you will enjoy reading about what we achieved together.
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Collaboration on 

21 projects

Co-investment of

$2.4m
in research projects

Joint supervision of 

24 higher  
degree research  
students 

(18 Masters/PhD;  
6 Postdoctoral  
researchers)

Adjunct status or  
co-appointment of 

5 EES staff at UNE

4

Our success so far 

Since signing our MoU in 2016, we have achieved the following:

As we move forward with our MoU and joint projects, the MoU Steering Committee will 
increasingly focus on communicating the measured outcomes to show how our research 
is applied to the management of our environment and demonstrate the success of our 
partnership. 
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Collaborative research 
highlights

Developing improved methods to model 
vegetation condition
Project leads:  
Dr Michael Drielsma (DPIE), Professor Nick Reid (UNE),  
Jamie Love (DPIE), Dr Hanieh Saremi and Dr Rajesh Thapa (UNE)

In 2017, the NSW Government introduced new legislation for 
biodiversity conservation and native vegetation management, 
including the Biodiversity Conservation Act 2016. To help assess 
the performance of the new legislation, EES has created a 
monitoring program – the Biodiversity Indicator Program − to 
assess the status of biodiversity in New South Wales at the 
beginning of the Act (the first assessment) and future intervals. 
The monitoring data will also contribute to the five-year review 
of the Act.

This joint research project between EES and UNE supported 
EES to develop better methods to model the condition of 
terrestrial vegetation and connectivity. This project has 
supported the development of three indicators as part of the 
Department’s Biodiversity Indicator Program:

• Ecological condition of terrestrial vegetation – measures 
the intactness and naturalness of vegetation as habitat to 
support biodiversity. Satellite-based remote sensing was 
used to assess vegetation attributes related to habitat 
integrity (plant structure, function and composition) and 
compared on the ground to reference sites (habitats in 
good condition). Ecological condition is presented as an 
index ranging from 0 (the maximum departure from an 
intact reference condition, very poor quality) to 1 (intact 
vegetation that supports biodiversity to its full potential, 
excellent quality).
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• Ecological connectivity of terrestrial vegetation – 
measures the contribution a location makes to habitat 
connectivity, by way of its ecological condition and position 
in the landscape (e.g. as part of a habitat corridor, or a 
stepping stone). This indicator accounts for the general 
quality of terrestrial habitats supporting biodiversity at 
each location.

• Ecological carrying capacity of terrestrial vegetation 
– measures the extent to which the general quality of 
terrestrial habitats at each location (considering its 
connection with habitat at other locations within a 
neighbourhood) enables biological movement such as 
foraging, dispersal and migration. It is used to measure the 
ability of a landscape to support the original biodiversity 
and ecosystems.

Using more recent and reliable remotely sensed information, 
this research has improved the resolution at which we measure 
vegetation condition from 250 metres to 90 metres. This 
project was pivotal in supporting EES to develop indicators to 
report on the condition and status of native vegetation across 
the State and provides a foundation for future improvements in 
condition modelling.
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Narran Collaborative Research Partnership
Project leads: Professor Lloyd Weeks (UNE), Professor Martin 
Gibbs (UNE), Dr Mark Moore (UNE), Dr Mal Ridges (DPIE), 
Martin Linehan (DPIE), Ted Fields (chairperson of the Narran 
Aboriginal Co-Management Committee)

Narran Lakes in the north-west of New South Wales is a highly 
significant cultural landscape to the Gamilaraay/Yuwaalaraay 
people and an internationally significant Ramsar-listed wetland. 
Building on the ongoing work of Professor Martin Thoms, UNE 
and EES, in close partnership with the Narran Aboriginal  
Co-Management Committee, are engaged in an important 
research program across several disciplines to support cultural 
and natural values of the lake system. This research includes: 

• water policy research to identify how cultural flows can be 
achieved

• archaeological research to understand stone tool 
manufacture and site distribution 

• the development of a framework for reporting the health of 
Aboriginal culture on the reserve 

• ongoing aquatic ecology research.

A preliminary archaeological investigation of hearth features 
and stone tool technology was funded by UNE and a 
preliminary report on the archaeological findings has been 
compiled in preparation for publication. This work is being used 
to help develop the Narran Lakes Nature Reserve Committee’s 
strategic plan and the new Narran Lake Nature Reserve Plan of 
Management. 

Garriya Stone arrangement constructed during Narran Open Day.
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Through the Narran joint project, EES and UNE are supporting 
cultural events such as the Narran Open Day. The construction 
of a stone arrangement of Garriya, the crocodile who is a 
key figure in the Narran creation story, is being used by the 
Co-Management Committee for cultural education. This was 
highlighted during a recent statewide co-management chairs’ 
meeting held at Narran which was attended by the DPIE 
Executive.

The Narran Collaborative Research Partnership is also starting 
a new project focusing on climate change adaptation. This joint 
research, involving NSW National Parks and Wildlife Service, 
will utilise the findings of existing EES and UNE research at 
Narran. 

UNE stand at Narran Open Day.
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Improving high-resolution carbon accounting 
in diverse landscapes
Project leads: Associate Professor Brian Wilson (UNE/DPIE),  
Dr Phoebe Bayerlein (UNE), Arjan Wilkie (UNE) 

Vegetation and soils play an important role in reducing global 
warming by removing and storing atmospheric carbon dioxide. 
This joint project funded by the Australia and New Zealand 
Cooperative Research Centre for Spatial Information (CRCSI) 
uses Department data resources (the ADS40 Airborne Digital 
Sensor) to refine and apply a high-resolution approach to 
quantifying and estimating above-ground (biomass) and 
below-ground (soil) carbon. By defining the connection 
between carbon storage and key environmental factors 
including climate, topography, vegetation and soil type, this 
work is improving our basic understanding of the drivers and 
mechanisms of carbon storage across diverse farmscapes.

Reliable estimation of carbon storage and prediction of 
carbon storage potential (CSP) in lands across New South 
Wales support the Department in strategic planning of land-
management activities. State agencies, including National 
Parks and Wildlife Service, have used this information to submit 
successful bids for Australian Carbon Credit Units for emissions 
reduction under the Commonwealth Emissions Reduction Fund 
for restored land. 

Estimates of total carbon storage (top) and carbon storage potential 
(bottom) in topsoil across UNE’s 746 hectare experimental ‘Sustainable 
Manageable, Accessible, Rural Technologies’ (SMART) farm ‘Kirby’
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Climate change and Alpine region biodiversity
Project leads: Dr Michael Drielsma (DPIE), Dr Rajesh Thapa 
(UNE), Professor Nick Reid (UNE) and Jamie Love (DPIE)

Alpine areas are particularly vulnerable to climate change 
and are likely to experience higher temperatures, fewer cold 
nights, and less precipitation. Limited research assessing the 
impacts of climate change on biodiversity has been conducted 
in the Australian Alps region. Historically, studies have involved 
present-day in-situ observations at the scale of field plots 
or transects and involved a limited sub-set of the region’s 
biodiversity. 

This study assesses the likely future impacts of climate change 
on biodiversity across the entire alpine region and surrounding 
area, using projected shifts of bio-climatic envelopes (the set 
of climatic conditions within which a species is able to survive) 
due to climate change. The study draws on existing modelling 
from the Department’s Biodiversity Impacts and Adaptation 
Project (BIAP) and the ‘3C Modelling for Biodiversity under 
Future Climate’ project. The work also utilises the Department’s 
Atlas of Threatened Species and the NSW State Vegetation 
Type Map (Version 3). 

The study estimates that the climate changes will affect alpine 
vegetation communities resulting in a decrease in suitability 
for the current species composition of 21% to 70% by 2070. The 
greatest impacts are expected to occur in the highly modified 
landscape in central parts of the broader study area, between 
Wagga Wagga and Griffith, with multidirectional geographical 
shifts in bioclimates predicted. In contrast, bio-climatic 
suitability in the alpine areas is expected to change at a slower 
rate and shift towards higher altitudes.

Overall, the research indicates that in comparison to other 
regions of New South Wales, the Australian Alps region is 
expected to be relatively buffered against change. As the rate 
of change is predicted to be slower, there may be opportunity 
for some species to migrate to a more suitable climate at 
higher altitude. However, ecosystem responses to climate 
change will depend on their adaptive capacity, and some alpine 
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communities will face significant risk. Mountain-top biodiversity, for example, will have 
limited options for migration as temperatures increase. Lakes and bogs of the high country 
will face considerable pressure as conditions are likely to become warmer and drier, and 
grassy woodlands and dry sclerophyll forests will be threatened by the increasing severity 
and occurrence of bushfires. These are major challenges for conservation planning and the 
maintenance of alpine biodiversity. 

This research will ultimately be used in the development of management strategies 
targeting landscapes, biotic communities and species to help conserve alpine biodiversity 
into the future and guide and prioritise conservation investment on private land, including 
ecological restoration to suit the new climate (not the current climate).

Figure 1 
Keith Vegetation classes (left), comparisons of modelled Bio-Climatic Class (BCC) envelope distributions at 
the baseline period of 2000 (centre) and CSIRO-Mk3.0 R1 Global Climate Model (GCM) for 2070 (right) in 
the Alpine Region. Colours of similar hue represent similar bioclimatic envelopes

https://www.environment.nsw.gov.au/bioregions/AustralianAlpsBioregion.htm
https://www.environment.nsw.gov.au/bioregions/AustralianAlpsBioregion.htm
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Other Environment, Energy and Science – 
University of New England collaborative projects

Project title Collaborators

Rehabilitating a changing landscape: using 
the latest advances in koala ecology to direct 
adaptive management

Project team: Dr Dan Lunney (DPIE) and Associate Professor Brian Wilson 
(UNE/DPIE)

Grazing impacts on terrestrial invertebrate 
biodiversity

Project team: Dr Ian Oliver (DPIE), Dr David Eldridge (DPIE), James Val 
(DPIE), Professor Nigel Andrew (UNE), Dr Graham Hall (UNE), Dr Liz Broese 
(UNE) and Steve Tremont (UNE)

Biodiversity extinction rates in intensifying 
production landscapes

Project team: Dr Michael Drielsma (DPIE), Dr Romina Rader (UNE),  
Jamie Love (DPIE), Dr Kristen Williams (CSIRO) and postgraduate student 
Jose Barragan

Great Eastern Ranges Kanangra Boyd to 
Wyangla Link evaluation

Project team: Dr Michael Drielsma (DPIE), Stuart Gold (formerly DPIE), 
Professor Nick Reid (UNE) and Dr Rajesh Thapa (UNE)

Remediation, rehabilitation and restoration of 
agricultural land, mined land and the national 
parks estate (including offshore islands)

Project team: Dr Ian Oliver (DPIE), Associate Professor Brian Wilson (UNE/
DPIE), Dr David Eldridge (DPIE), Dr Josh Dorrough (DPIE), Laura Kuginis 
(DPIE), Nick Carlile (DPIE), Dr Emma Gorrod (DPIE) and Mitch Tulau (DPIE)

Soil system research: physical, chemical and 
biological processes for plant growth and 
nutrient cycling down the whole soil profile

Project team: Associate Professor Brian Wilson (UNE/DPIE) and Dr Oliver 
Knox (UNE) − funded by the Cotton Research and Development Corporation

Soil biodiversity benefits of environmental 
planting

Project team: Dr Ian Oliver (DPIE), Laura Kuginis (DPIE) and Associate 
Professor Brian Wilson (UNE/DPIE)

Developing improved methods to model 
habitat suitability and species persistence

Project team: Dr Michael Drielsma (DPIE), Professor Nick Reid (UNE) and  
Dr Hanieh Saremi (UNE)

Managing miners: quantifying the where and 
when of successful Noisy Miner removals.

Project team: Associate Professor Paul McDonald (UNE), Sarah Bell (DPIE), 
Dr Damon Oliver (DPIE)

Hawkweed ‘time to eradication’ modelling 
– Part of the NPWS-led NSW Hawkweed 
eradication program

Project team: Mark Hamilton (DPIE), Professor Oscar Cacho (UNE)

NPWS remediation, rehabilitation and restoration of 
agricultural land.
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More information

DPIE MoU Liaison Officer

Project Officer, Knowledge Management,

Science Strategy Branch, Science Division

Environment, Energy and Science Group

1300 361 967

Read:

University of New England Research Plan 2016-2020 

EES Research Partnerships
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