
 

0 
 

   

 

URBAN ECOSYSTEMS 

IMPLEMENTATION PLAN  

2017–2020 
MONASH UNIVERSITY 

BUILDINGS AND PROPERTY DIVISION 

AUGUST 2017 
 
 



 

   

FOREWORD 
 

Developed by:  

Daniela Tartaglia 

Kendra Wasiluk 

Rob Brimblecombe 

 

With special thanks to 

Mark Corea  

Dr Greg Moore 

Ian Shears 

Nancy Van Nieuwenhove 

 

  



 

EXECUTIVE SUMMARY  
 

Monash University is creating campus ecosystems that mitigate and adapt to an unpredictable climate. The campuses are 

equipped with the ability to capture and treat water on site, and provide comfortable microclimates that help to inspire and 

connect the Monash community with nature. The grounds support rich and diverse native habitats, and provide an immersive 

Australian experience for students, staff and visitors.  With campus development continuing and intensifying and the threat of 

an unpredictable and changing climate, Monash must develop and maintain healthy and sustainable campus ecosystems to 

preserve its ecological assets for the wellbeing of its community and health of the planet.  

The Urban Ecosystems Implementation Plan is driven by the aspirations and targets of Monash University’s Environmental 

Sustainability (Operations) Strategy (Draft) 2017-2020 and Campus Masterplans and outlines an implementation framework 

to undertake projects and initiatives to achieve the targets. The implementation framework is divided into five key themes and 

outlines the objectives and associated actions within each theme. 

 

Theme Objectives 

URBAN FOREST 

Achieve Urban Forest classification by 2030 (more than 30% canopy cover) 

Improve the health and diversity of the Urban Forest 

Establish a Climate Resilient Urban Forest 

Communicate the Urban Forest to the wider community 

BIODIVERSITY AND 
HABITAT 

Improve biodiversity and habitat for native fauna 

Improve the ecological connectivity for  native fauna 

SOIL Improve soil health and structure 

WATER CATCHMENTS 
Improve stormwater quality and onsite capture 

Reduce potable water requirements 

ECOSYSTEM EXPERIENCE 

Showcase teaching, research and learning in the outdoors  

Provide opportunities to connect to indigenous culture  

Facilitate garden spaces for Urban Food Growth 

Facilitate gardens for health and well-being 

Enhance the Australian native landscape experience 
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1. 1.0  INTRODUCTION 
 

Monash University is creating campus ecosystems that mitigate and adapt to an unpredictable climate. As extreme weather 

conditions become more frequent and severe, Monash is working to ensure that its campuses are prepared and secure in the 

face of climate change. The campuses are equipped with the ability to capture and treat water on site, and provide comfortable 

microclimates that help to inspire and connect the Monash community with nature. The grounds support rich and diverse 

native habitats, and provide an immersive Australian experience for international students and visitors.   

The Australian Institute of Landscape Architects has listed the Clayton campus as an Australian Significant Landscape and 

the Peninsula campus is classified as an Urban Forest with its 30% canopy cover (Dr Greg Moore 2017) as measured in 2015. 

With campus development continuing and intensifying and the threat of an unpredictable and changing climate, Monash must 

develop and maintain healthy and sustainable campus ecosystems to preserve its ecological assets for the wellbeing of its 

community and health of the planet.  

The Urban Ecosystems Implementation Plan is driven by the aspirations and targets of Monash University’s Environmental 

Sustainability (Operations) Strategy (Draft) 2017-2020 and Campus Masterplans. This Urban Ecosystems Implementation 

Plan 2017–2030 outlines an implementation framework to undertake projects and initiatives to achieve the targets. The 

implementation framework is divided into five key themes and outlines the objectives and associated actions within each 

theme. 

2. 2.0  CONTEXT  

2.1. MONASH UNIVERSITY ENVIRONMENTAL SUSTAINABILITY 
(OPERATIONS) STRATEGY (DRAFT) 2017–2020   

 

Monash’s Environmental Sustainability (Operations) Strategy (Draft) 2017–2020 addresses the broad sustainability 

challenge through four nested themes: climate action, urban ecosystems, campus services, and engagement and change. 

Its guiding principles, taken from Focus Monash 2015–2020 include “Lowering the impact on the environment through 

sustainable building and infrastructure development and renewal” and “foster(ing) in our students a sense of responsibility to 

change the world for the better and equip them with the skills to do so”. 

The four themes are illustrated in the Figure below: 

 

Climate action: Addressing the global challenge 
of providing affordable low emissions energy 

Urban ecosystems: Tackling the local 
challenges of sustainable urban 
environments through the development 
of climate resilient campuses. 

Campus Services: Providing and 
promoting environmentally sensitive, 
equitable and affordable service supply 
chains. 

Engagement and change: Building a legacy of 
sustainable change through the leadership and 
engagement of the Monash community. 



 

 

 

Monash’s Environmental Sustainability (Operations) Strategy (Draft) 2017–2020 outlines the vision and targets for each of 

the four nested themes. For Urban Ecosystems, the vision is as follows: 

 Achieve Urban Forest classification by 2030  

 All irrigation requirements met by non-potable water by 2030 

 Achieve a net increase in biodiversity, habitat and ecosystem health by 2030 

 Achieve a net increase in ecological connectivity by 2030  

 Achieve improved soil moisture and water quality by 2030 

The proposed targets are as follows: 

 No net decrease in canopy cover at each campus from 2015 to 2020 

 Increase ground permeability across campuses, year on year. 

 50% of irrigation requirements met by non-potable water by 2020 

 Increase water harvesting capacity by 50% across campuses by 2020, compared to 2015 capacity 

 Achieve Target155 (155 L/Person/day) at all student residences by 2020   

 

Monash University is a signatory to the United Nations Sustainable Development Goals. The following goals align with 

Monash’s Urban Ecosystem vision and targets: 

 

 

2.2. CAMPUS MASTERPLANS 
 

The Campus Masterplans provide a comprehensive guide to future development at each Monash University campus. The 

objective of the Masterplans is to ensure cohesive campus development over time that balances the varying needs of the 

Monash University community and maximises the ability of the built environment to embody the values and aspirations of 

the University. This Implementation Plan outlines the associated actions proposed to implement the aspirations of the 

campus Masterplans. 

The Clayton Masterplan 2011–2030 was prepared by MGS Architects in 2010 and guides campus development for the 20-

year period from 2011 to 2030, with updates every five years. The Clayton Masterplan is currently undergoing an update, 

which his due for completion in December 2017. The 2010 Clayton Masterplan outlines that the Australian Institute of 

Landscape Architects has listed the Clayton campus as an Australian Significant Landscape. The heritage and landscape 

design are exemplary and will be revered and preserved within future campus development. 

The Caulfield Masterplan is also being updated and the Peninsula and Parkville Masterplans is currently being developed. 

These Masterplans incorporate ‘Biodiversity and Ecology’ which outline aspirations relating to the Urban Ecosystems 

Implementation Plan.   

The following key aspirations outlined in the Masterplans (Clayton 2010, Caulfield and Draft Caulfield and Peninsula) align 

with the aims of the Urban Ecosystems Implementation Plan and are summarised as follows: 

- Prioritising Australian native and indigenous vegetation;  

- Showcasing Australian flora; 

- Preparing a vegetation succession plan; 

- Using vegetation to assist with shade, shelter, habitat and urban heat island and microclimate management; 

- Planting for biodiversity and species diversity, composition and characteristics; 



 

- Encouraging roof gardens on new built forms, to promote an environmentally sustainable campus 

- Integrating water conservation in all new access ways, built forms and retrofitted existing landscapes; 

- Applying best practise in water sensitive urban design (WSUD); 

- Increasing tree planting to reduce the urban heat island effect; 

- Minimising the extent of hardscape contributing to urban heat island effect; 

- Including education within sustainable landscapes through story boards and educational aids to extend learning 

into the public realm 

- Providing opportunities for on-site food production; 

- Maintaining and caring for ecological and native landscapes that create a strong sustainable and biological 

network. 

2.2.1. CLAYTON MASTERPLAN 2011–2030   
 

The Clayton Masterplan recommends that the Clayton campus maintains and upgrades its aspirations for an exclusively 

Australian vegetation palette, while also incorporating global ideas in contemporary design, ‘best practice’ in water sensitive 

urban design (WSUD), and ecologically sensitive landscape practice, which seeks to attract fauna to the campus.  

Three of the five proposed Landscape Masterplan Principles outlined in the Clayton Masterplan provide some guidance for 

the Urban Ecosystems Implementation Plan are summarised below: 

1. The Australian Native Parkland | maintain the predominantly Australian native character of vegetation and create 

clearings within this parkland. 

2. Indigenous Urban Ecological Corridor | Develop and expand existing ecological corridors for fauna and human 

cohabitation. 

3. Landscape Perimeter | Maintain and enhance the distinctive landscape perimeter, creating visual breaks to 

reveal identity and campus gateways. 

See Section 9.4.4 of the Clayton Masterplan 2011-2030 for further details on the Ecological Landscape. 

2.2.2. CLAYTON CAMPUS FLORA AND FAUNA ASSESSMENT 2010  
 

The Flora and Fauna Assessment of Clayton campus, conducted by Biosis Research Pty. Ltd. in 2010 (Appendix 2a), 

identified areas of primary biodiversity value within the study area: 

- Scattered remnant indigenous canopy trees, remnants of Plains Grassy Woodland, Grassy Woodland and 

Swampy Woodland; 

- Jock Marshall Reserve (including one modified patch of remnant Swampy Woodland and wetland); 

- Other waterbodies: large, unnamed lake (flood retarding basin) and stormwater treatment pond;  

- Planted overstorey eucalypts as foraging habitat for nationally significant Swift Parrot and habitat for indigenous 

fauna in an urban context. 

The Biosis Research Report made key recommendations to enhance and manage biodiversity values that provide guidance 

for the biodiversity theme of this Implementation Plan (see pages 14–21 for the key recommendations.  

Other records of the biodiversity of the various campuses can be found in the following Appendices:  

Appendix 2b: Birds, Possums and Plants. The Provision of Habitat at Clayton Campus, August 1993 

Appendix 3a: Tree Succession Planning – Paper for Estates Committee 2015 

Appendix 3b ENSPEC 2015 Visual Tree Assessment 

Appendix 3c ENSPEC 2013 Visual Tree Assessment 

Appendix 3d ENSPEC 2011 Visual Tree Assessment 

Appendix 3e ENSPEC Management Plan and Explanation Survey 

For further information regarding Ecological Vegetation Classes, it is recommended that the State Government of Victoria’s 

Department of Environment, Land, Water and Planning (DELWP) EVC Interactive Map be used. The tool can be accessed 

here: https://www.environment.vic.gov.au/biodiversity/bioregions-and-evc-benchmarks  

 

https://www.environment.vic.gov.au/biodiversity/bioregions-and-evc-benchmarks


 

2.3. MONASH UNIVERSITY’S COMMITMENT TO SUSTAINABILTY 
 

The University’s Strategic Plan, Focus Monash, commits the University to social and environmental sustainability, and 

outlines that the university is committed to: 

1. Campuses that are exemplars of environmental performance. 

2. Lowering the impact on the environment through sustainable building and infrastructure development and renewal. 

 

Monash University is a signatory to the United Nations Sustainable Development Goals, as outlined previously. The aim of 

the Sustainable Development Goals is to encourage countries and the private sector to focus simultaneously on all 

dimensions of sustainable development: economic prosperity, social inclusion and environmental sustainability. Monash will 

lead an influential regional network of universities and other organisations that aims to mobilise scientific and technical 

expertise in support of sustainable development problem solving. Central to achieving the Sustainable Development Goals 

is the imperative of tackling climate change by reducing carbon emissions and identifying new opportunities as the world 

moves to a low carbon economy. 

In August 2016, Monash University released its Environmental, Social and Governance Statement which outlines the goals 

and strategy to be financially, socially and environmentally sustainable. One of the goals is for the University to “lead in 

campus sustainability practice” which aligns with the vision of the Urban Ecosystems Implementation Plan. This goal details 

that “Monash will lead in the application of innovative and exemplar sustainability solutions on its campuses to improve its 

campus performance and to set an example for others to follow.” 

2.4. MONASH UNIVERSITY’S POLICIES 
 

The following policies (see Appendix 1 for extracts) are relevant to the Urban Ecosystem Implementation Plan and require 

revising to align with the objectives of this plan.  

- Environmental Sustainability Policy  

- Tree Policy 

- Native Planting Policy 

2.5. MONASH UNIVERSITY’S TREE POPULATION  
 

Monash University has been assessing and recording its tree population since 2006. Biennial visual tree assessments have 

been conducted by ENSPEC since 2011 (Appendices 3b-d). The most recent assessment in 2015 reported a population of 

11,867 trees across all campuses, with an overall canopy cover of 22.1% and an amenity value of $102.1M, calculated 

using Council of Tree and Landscape Appraisers (CTLA) methodology (see Table 1 below and Appendix 3b). While overall 

canopy cover increased at Monash University campuses between 2011 and 2015, Clayton and Caulfield campuses showed 

a decline. Furthermore, the major development at these two campuses since 2015 is likely to result in further canopy cover 

decline. These trends highlight the importance of setting canopy cover targets and monitoring regularly to ensure that cover 

doesn’t decline further as our campuses develop.  

TABLE 1 MONASH UNIVERSITY, VICTORIAN METRO CAMPUSES ENSPEC VISUAL TREE ASSESSMENT SUMMARY REPORT (2015) 

 



 

An i-Tree Eco assessment conducted in 2014 evaluated the environmental benefits provided by Monash University’s trees 

(Appendix 3f). The results showed that our trees store 2954 tonnes of carbon, remove 1.84 tonnes of pollution annually, 

intercept 3025 m3 of rainfall annually, and provide an annual cooling benefit of 151,240 kWh and an annual heating benefit 

of 73,865 kWh. Regular i-Tree Eco assessments should be conducted (e.g., 5-yearly) to quantify the environmental benefits 

of Monash University’s trees. 

Several Monash University-published documents recommend the development of tree corridors and indigenous vegetation 

around the campus through a strategic planting program. A Tree Survey & Assessment Report that was carried out by 

ENSPEC on the Clayton Campus in 2006 articulated that “as the tree population is fairly even-aged, this will lead to a 

massive loss of tree canopy over a relatively short period of time at some point in the future, as much of the tree stock 

reaches the end of its useful life at around the same time. A long-term, comprehensive, planned planting program across the 

campus is strongly recommended” (Appendix 3e). 

Monash University’s Design and Development Controls – Landscape (December 2015) outlines the design standards for 

Clayton campus’ Signature Trees (page 54) and recommends the following design guidelines for landscapes at Monash 

University campuses:  

- Enhance the existing ecological values of the site by creating new targeted habitat and biodiversity corridors that 

link across and around the site (Section 3.6.2). 

- Create an environment that provides amenity, shelter and protection to encourage pedestrians and cyclists to use 

the outdoor spaces within the campus. 

2.6. DRIVERS, CHALLENGES AND OPPORTUNITIES 
 

The following two drivers provide both challenges and opportunities for the Urban Ecosystems Implementation Plan.  

Campus growth and development: 

 Challenges 

- Regular removal of trees on campus, reducing overall tree canopy cover 

- Conversion of ‘soft’ landscapes to ‘hard’ surfaces due to increased development/construction of 

buildings, car parks and accessibility requirements 

- Soil deterioration from construction works resulting in topsoil removal, habitat removal 

- Reduced planting diversity eg. monoculture shrubs and grasses 

- Increased water runoff and decreased water quality 

Opportunities 

- Integration of the Urban Ecosystems targets and objectives into current and future development projects 

- Enhanced student and staff wellbeing and engagement with the natural environment 

 

Climate change: 

 Challenges 

- Reduced water availability 

- Urban heat island effect 

- Loss of biodiversity 

- Extreme weather events eg. flooding, heatwaves 

Opportunities 

- Integration of the Urban Ecosystems targets and objectives into current and future development projects 

- Mitigation of Urban Heat Island Effect 

- Planting of drought tolerant and indigenous species able cope with climate variability 

- Enhancement of biodiversity and ecosystem health 



 

2.7. URBAN ECOSYTEM BENEFITS  
 

The benefits for maintaining and enhancing Monash University’s Urban Ecosystems are environmental, social, 

economic and ecological as illustrated in the diagram below: 

 

 

FIGURE 1 BENEFITS THAT ECOSYSTEM SERVICES PROVIDE TO THE URBAN ENVIRONMENT (CITY OF MELBOURNE NATURE IN 

THE CITY STRATEGY 2017) 

 

   

 

 



 

2.8. FEDERAL, STATE AND LOCAL TARGETS/STRATEGIES  
 

The following government strategies, not exclusively, are relevant to this Implementation Plan:  

1. Australian Government’s Australian Biodiversity Conservation Strategy 2010–2030 

 

2. Protecting Victoria’s Environment – Biodiversity 2037. This is the Victorian Government’s plan for managing the 

State’s biodiversity. Two goals underpin the stated vision that “Victoria’s biodiversity is healthy, valued, and 

actively cared for”: encouraging more Victorians to value nature and ensuring that Victoria’s natural environment is 

healthy.  

 

3. City of Monash’s Sustainability Strategy 2016–2030  

 

4. Victorian Government’s Water for Victoria: Water Plan 

 

5. Victorian Government’s Integrated Water Management Framework for Victoria  

3. 3.0  THEMES 
 

The Urban Ecosystems Implementation Plan is divided into five key themes:  

1. Urban Forest 

2. Biodiversity and Habitat 

3. Soil 

4. Water Catchments 

5. Ecosystem Experience 

3.1. URBAN FORESTS  
 

Urban forestry, as distinct from arboriculture and horticulture, considers the cumulative benefits of an entire tree population, 

as well as other urban greenery across a town or city. An urban forest comprises all trees and other vegetation within the 

municipality and the soil and water that supports it. It incorporates vegetation in streets, parks, gardens, plazas, campuses, 

river and creek embankments, wetlands, railway corridors, community gardens, balconies and roofs.  

The practice of urban forestry can be described as the science and art of managing trees, forests and natural ecosystems in 

and around urban communities to maximise the physiological, sociological, economic and aesthetic benefits that trees provide 

society, as well as habitat and biodiversity provisions. 

Urban forests provide critical ecosystem services such as air and water filtration, shade, habitat, oxygen, carbon sequestration 

and nutrient cycling. The urban forest also provides benefits for human health and wellbeing as it provides a connection to 

nature and can improve learning as, according to a University of Melbourne study (Lee, K 2015), glancing at green spaces 

result in a restorative experience that boosts concentration.  

The urban forest can also reduce the effects of the urban heat island. This is an urban or metropolitan area that is significantly 

warmer than its surrounding rural areas due to human activities. The main causes are modification of land surfaces and the 

waste heat generated by energy uses and is most noticeable in summer and winter.  Not only does this contribute to climate 

warming, it also increases heat-related illnesses.  

CONTEXT OF MONASH UNIVERSITY CAMPUSES 

Monash University has measured its tree population since 2006 and biennial visual tree assessments have been conducted 

since 2011. In 2015, the campuses had 11,867 trees with an amenity value of $102.1M. Over the last few years of 

construction and building projects, the overall tree population has been in decline. This loss of trees has cumulative impacts 

on the ecosystem services provided and increases the urban heat island effect of campuses. As the University continues to 



 

undergo building and development, it needs to prioritise setting targets to maintain and enhance its Urban Forest to ensure 

that this valuable asset does not disappear.  

OBJECTIVES  

1. Achieve Urban Forest classification by 2030 (over 30% canopy cover) 

2. Improve the health and diversity of the Urban Forest  

3. Establish a Climate Resilient Urban Forest  

4. Communicate the Urban Forest to the wider community  

 

IMPLEMENTATION  

URBAN FOREST ACTIONS 

1. Achieve Urban Forest classification by 2030 (more than 30% canopy cover) 

Action  Timeline Resourcing 

Undertake a baseline 
assessment of our current 
urban forest (number of trees 
and canopy cover) 

Develop a visual map of our current urban forest 
canopy cover and tree locations dataset, using the 
Tree Inventory Database. 

2017 External 
consultant 

Conduct November 2017 Visual tree assessment audit  2017 BPD 
Contracts / 
Grounds 
Contractor 

Assess canopy cover trends between 2006 and 2016 
and undertake an ‘if no action is taken’ assessment. 
 
Andrew Border to assist in obtaining the 2006 Tree 
Dataset currently on SISfm. Rob Clinch to assist in 
obtaining datasets from the Tree Inventory Database) 

2017  External 
consultant 
with datasets 
from BPD 

Determine the feasibility of 
achieving 30% canopy cover at 
all campuses by 2030 

Undertake campus level assessments to determine 

the feasibility of achieving 30% canopy cover at all 

campuses by 2030. Identify locations where planting, 

trees and lower vegetation, can be undertaken and 

what % canopy cover can be realistically achieved. 

Make recommendations for a tree succession planting 

plan.  

2017 External 
consultant 

Establish a Tree Succession 
Planting Program  

Establish a Tree Succession Planting program and 
allocate budget to meet targets. For example, carry 
out 2 planting projects per year as per an allocated 
budget. 

2017-2018 BPD 
Planning  

Identify carbon offsets opportunities within this Tree 
Succession Planting Program eg. in collaboration with 
GreenFleet carbon offset program. 

Ongoing BPD 
Planning 

Measure and track performance 
toward the target of achieving 
30% canopy cover at all 
campuses by 2030 

Get access to the Tree Inventory Database. 

Undertake Biennial Visual Tree Assessments. 

Review of new landscape tree and plant survival rate. 

Ensure Contractors replace tree loss as per contract 
conditions. 

Ongoing BPD 
Contracts / 
Grounds 
Contractor 



 

2. Improve the health and diversity of the Urban Forest 

Action Timeline Resourcing 

Undertake a baseline 
assessment of our current 
Urban Forest health and 
species diversity  

Develop a visual map of our current urban forest 
health and species diversity dataset using the Tree 
Inventory Database and other assessment methods 
for lower storey vegetation.  

2017 External 
consultant 

Establish a species list to 
inform the Tree Succession 
Planting Program  

Develop a species list, in collaboration with the School 
of Biological Sciences, based on biodiversity and 
health for local planting conditions (see objective 3 for 
climate resilience assessment). 

2017 School of 
Biological 
Sciences 
and BPD 
Planning 

Incorporate the species list into the Tree Succession 
Planting Program 

TBC BPD 
Planning 

Improve soil health, structure 
and moisture retention 

See ‘Soil’ theme.   

Establish endorsed 
policies/procedures  

Review current Tree Policy/Procedure and Native 
Planting Policy/Procedure and update, with reviews 
from stakeholders eg. School of Biological Sciences, 
BPD Planning and Services Grounds Curator 

2017 BPD 
Planning and 
Business 
Support 

Endorse the two policies into the Monash University 
Policy Bank. 

2017-2018 BPD 
Planning and 
Business 
Support 

Establish tree amenity value 
bond  

Establish a monetary bond system equivalent to the 
amenity value of the tree. Where construction 
activities have the potential to impact trees, a bond for 
the protection of the tree will be held for the duration of 
the works. 

See Section 8 (Bonds and payments) of the City of 
Melbourne’s Tree Retention and Removal Policy 2012 
as an example. 

2017-2018 BPD 
Planning  

Endorse Tree Amenity Value Bond policy into Monash 
University Policy Bank  

2018 BPD 
Planning  

Establish tree protection zones 
auditing procedure 

Establish a procedure and allocate a resource to 
undertake frequent and random inspections of Tree 
Protection Zones during construction activities in 
collaboration with BPD Project Managers. 

2017 BPD 
Planning  

Measure and track performance 
and undertake performance 
review 

Obtain access to the Tree Inventory Database. 

Undertake regular assessments of lower storey 
vegetation. 

2017 BPD 
Planning and 
Contracts 

3. Establish a Climate Resilient Urban Forest  

Action  Timeline Resourcing 

Undertake a baseline 
assessment of the urban heat 
island effect 

 

Undertake airborne thermal remote sensing imaging to 
identify and map the Urban Heat Island effect. This will 
need to be done during the most extreme heat in 
summer.  

Stage 1 
Clayton: 
September 
2017  

External 
Consultant 
for Stage 1 
quoted 

Use thermal imaging map to inform the Tree 
Succession Planting Program 

2018 BPD 
Planning 



 

Assess optimum trees for 
Climate Change adaptation  

Identify species for Climate Change Adaptation and 
locations/species most at risk on campus  

Assess: native vs exotic, flooding and drought 
tolerance. 

Identify suitability of planting as per Ecological 
Vegetation Classes. 

TBC School of 
Biological 
Sciences 
and BPD 
Planning 

 Integrate with Environmental Biology BIO1042 as this 
is a part of the unit.  

TBC School of 
Biological 
Sciences 
and BPD 
Planning 

4. Communicate the Urban Forest with the wider community  

Action Timeline Resourcing 

Determine the community’s 
attitude to the urban forest 

Conduct a Community survey eg. ‘What does the 
Monash Urban Forest mean to me?’ 

2018 BPD 
Business 
Support 

Establish an online platform to 
visualise and explore Monash 
University’s urban forest 

Establish a tree population database for each campus 
to be used by BPD / Monash staff 

2018 BPD 
Contracts 
and BPD 
Planning 

Establish an online platform for the community to 
visualise and explore Monash University’s urban 
forest, down to individual tree level. See City of 
Melbourne’s Urban Forest Visual as an example: 
http://melbourneurbanforestvisual.com.au/  

TBC BPD 
Business 
Support and 
BPD 
Planning  

 

3.2. BIODIVERSITY AND HABITAT 
 

Biodiversity is the combination of the terms ‘biological’ and ‘diversity’ and relates to the natural variety of all living organisms, 

flora and fauna, and the ecosystems that they form. Healthy ecosystems are underpinned by biodiversity and its attributes, 

and function to produce valuable ecosystem services. These attributes include the number of individuals and species, and 

their relative abundance, composition and interactions.  

Habitat is the natural environment in which an organism lives where it can find food, water, shelter, protection and mates for 

reproduction. 

Biodiversity in Australia is in decline because of the impacts of a range of threats such as habitat loss, invasive species, 

unsustainable management of natural resources, changes in water flows, and climate change. For ecosystems to be 

resilient to these and other threats, they need a healthy diversity of individuals, species and populations. Biodiversity is 

somewhat limited in an urban environment, however, there are ways in which biodiversity and habitat can be enhanced.   

CONTEXT OF MONASH UNIVERSITY CAMPUSES 

Monash University’s Professor Jock Marshall was a strong advocate for native landscaped campuses and established a 

reserve in the north-eastern corner of Clayton campus – now called Jock Marshall Reserve. This area holds areas of 

remnant indigenous vegetation and is a key research space for the School of Biological Sciences as it is the University’s 

main area of habitat and biodiversity. As Monash University continues to undergo building and development, it needs to set 

targets and support programs with the School of Biological Sciences, School of Earth, Air and Environment and Department 

of Civil Engineering to ensure that this valuable asset does not disappear and to provide habitat and increase biodiversity at 

all Monash campuses.  

OBJECTIVES 

http://melbourneurbanforestvisual.com.au/


 

1. Improve biodiversity and habitat for native fauna 

2. Improve the ecological connectivity for native fauna 

 

IMPLEMENTATION  

BIODIVERSITY AND HABITAT ACTIONS 

1. Improve biodiversity and habitat for native fauna 

Action Timeline Resourcing 

Undertake baseline 
assessments of biodiversity and 
habitat value  

 

Identify and map the areas on campus that have the 
most biodiversity and provide habitat for indigenous 
fauna. 

For Clayton, use the Biosis Report 2010 of Clayton 
campus and School of Biological Sciences MonEco 
app. 

2018 School of 
Biological 
Sciences 
and BPD 
Planning 

Undertake flora and fauna assessments of other 
Monash campuses. 

TBC External 
consultant 
eg. Biosis 

Integrate data collection with teaching and learning. 
For example, the School of Biological Sciences run 
the following units:  

- BIO1042 (Environmental Biology) - 
ClimateWatch Project (12 weeks where the 
students follow a plant or animal species that 
might be affected by Climate Change + record 
of the phenology 

- BIO2011 (Ecology and biodiversity) -  
Freshwater invertebrates monitoring 

- ENV2022 (Earth, atmosphere and environment 
II) introduction to the monitoring of plants, water 
and soil. 

- BIO2181 (Plant Diversity) 

 School of 
Biological 
Sciences 
and BPD 
Planning 

Provide constructed/artificial 
habitat for native fauna  

 

For example, provide hives for European bees and 
Australian native bees to aid in pollination, increase 
nest boxes for target species, leave hollow trees and 
dead trees.  

 

 BPD 
Planning, 
BPD 
Business 
Support , 
School of 
Biological 
Sciences 

Develop a maintenance and repair program to ensure 
that nest boxes are kept in good working order.  

Conduct condition audits as part of the biennial Visual 
Tree Assessments.  

 BPD 
Planning, 
BPD 
Business 
Support , 
School of 
Biological 
Sciences 

Increase structure of habitat 
e.g., understorey planting  

Identify areas on campus to provide habitat for small 
birds through understorey planting 

Carry out understorey planting to provide habitat for 
small birds (otherwise Australian Indian Myna birds 
take over and little birds don’t use the nest boxes) 

 School of 
Biological 
Sciences  
and BPD 
Planning 



 

From the Clayton Masterplan 2010:  

“Understorey planting of smaller trees and tall shrubs 
will be included beneath taller tree plantings.”  

“More understorey shrubs for smaller birds and ground 
dwelling reptiles will be planted in areas that will not 
compromise safety. If dense planting is not possible in 
some/most areas, then more prostrate shrubs and 
ground covers will be used” 

Increase the application of indigenous grasses for 
lawns in areas that are enclosed and can be managed 
for invasion of weed species. The establishment over 
time of these indigenous grasses for lawns will be 
monitored, and if deemed successful and practical, 
such indigenous lawns will be incorporated into larger 
open spaces within the campus. 

 BPD 
Planning  

Increase the diversity of 
planting  

 

Establish guidelines for planting for biodiversity (as in 
not mono-culture plantings). The Aboriginal Garden is 
a good example of diversity of plant species and 
structures.  

 BPD 
Planning  

Develop Climate Watch species 
‘trail’ 

Develop Climate Watch species ‘trail’, currently under 
way by the School of Biological Sciences e.g., frogs in 
Westgate Bridge pond. 

 School of 
Biological 
Sciences  
and BPD 
Planning 

Develop organic environmental 
pest removal program 

 

Establish an organic pest removal program for  

- flora e.g., Weed Management Program  
- fauna e.g., cats, foxes, vermin, Indian 

Mynas 

From the Clayton Masterplan 2010: “Invasive weeds 
will be removed and a weed buffer created. The 
predator-proof fence at Jock Marshall Reserve will be 
reviewed to determine its long-term feasibility and/or 
improvements. A feral animal removal and control 
program will be instigated” 

 Grounds 
Contractor 

Design for extreme weather 
events  

See Climate Resilient Urban Forest actions in the 
Urban Forest theme  

  

Ensure long-term soil health 
and water retention 

See Soil theme.   

Reduce pollution from 
stormwater and rainwater runoff 

See Water Sensitive Urban Design (WSUD) Strategy 
in the Water Catchments theme. 

  

2. Improve the ecological connectivity for native fauna 

Action Timeline Resourcing 

Undertake baseline 
assessment of ecological 
connectivity of campuses 

Assess the ecological connectivity between the 
biodiversity-rich area on campus, in consultation with 
School of Biological Sciences.  

Use Biosis Report 2010 of Clayton campus and 
School of Biological Sciences MonEco app to inform 
Clayton campus. 

 School of 
Biological 
Sciences 
and BPD 
Planning 



 

Undertake flora and fauna assessment of Monash’s 
other campuses to analyse connectivity. 

 External 
consultant 
eg. Biosis 

Incorporate ecological corridor 
connectivity into the Tree 
Succession Planting Program  

Assess whether there are regional corridors that can 
provide a connection. For example, at Clayton 
determine if there is a connection to Gardiner’s Creek 
Trail and collaborate with City of Monash’s strategy 
and align with Masterplan. 

 School of 
Biological 
Sciences 
and BPD 
Planning 

Investigate working with local government , Melbourne 
Water and Parks Victoria to promote and enhance 
other wildlife corridor programs at Caulfield, Parkville 
and Peninsula 

 BPD 
Planning 

Undertake planting projects focused on establishing 
ecological corridors in line with the Tree Succession 
Planting Program 

 School of 
Biological 
Sciences 
and BPD 
Planning 

 

 

Existing (left) and potential (right) Wellington Road frontage to Clayton campus (Masterplan Clayton 2010 S)ection 9.3.2, 

page 34) 

 

3.3. SOIL  
  

Soil is the foundation of a healthy ecosystem. In a healthy soil system is a living dynamic resource that includes soil biota 

cycle nutrients by converting organic matter to feed the urban forest. Good soil is about half air and water, 5% or more 

organic matter and 45% mineral particles and is host to a large variety of living organisms. It formed by the interaction of 

geological and biological processes through the grinding of rocks into particles by erosion, glaciers and volcanic activity, and 

the efforts of plants, animals, fungi and soil microbes. The soil biota provide aeration and structure to the soil which aids in 

water infiltration and water holding capacity, air and space for roots to infiltrate that is essential for supporting life above 

ground.  

The urban environment can lead to soil deterioration due to land clearing, building underground infrastructure, soil 

compaction and chemical pollution which impedes the capacity for soil to provide the ecosystem services required for a 

healthy ecosystem. Without soil biota, soil structure and water infiltration, the soil will not sustainably support the basic 

biological requirements of the urban forest.  

CONTEXT OF MONASH UNIVERSITY CAMPUSES 



 

As the University continues to undergo building and development, soft surfaces are converted to hard surfaces or new 

buildings to accommodate more students and staff. New building sites typically have topsoil excavated, ground surfaces are 

compacted and impervious ground surface materials are overlaid which reduces the water permeability in soil, nearby 

vegetation or groundwater. This increase in hard surfaces also contributes to the urban heat island effect.   

OBJECTIVE 

1. Improve soil health and structure  

IMPLEMENTATION  

SOIL ACTIONS 

1. Improve soil health and structure  

Action Timeline Resourcing 

Undertake baseline soil 
assessment eg. health, 
structure, contaminants, 
moisture retention.  

Undertake soil testing to establish current condition 
and health of soils at each campus e.g., soil health, 
structure, contaminants, moisture retention.  

 School of 
Biological 
Sciences / 
Geology / 
Environmental 
Chemistry 

Collaborate with the School of Biological Sciences soil 
testing that is conducted in the Jock Marshall Reserve 
at Clayton.  

 School of 
Biological 
Sciences and 
BPD Planning 

Inform the Ecological Vegetation Classes based 
planting species list once the soil types at each 
campus are determined eg. Clayton is clay soil, while 
Peninsula is sandy soil. 

  

Undertake baseline 
assessment of ground surface 
permeability and  ground 
surface materials 

Map the current ground surfaces of Monash 
campuses. Identify their permeability and assess its 
influence on the urban heat island effect.  

Measure areas of each ground surface materials and 
identify type:  

- Phase 1: MITI Program 2017 
- Phase 2: Student project can continue this 

work.  

Recommend a target of % permeable to impermeable 
ratio for each campus.  

Recommend palette of ground surface materials to 
potentially incorporate into the Design Development 
Controls – Landscape.  

 Student 
project  

 

Develop a GIS map of all surface types from data 
collected from student project (above) 

 External 
consultant 

Establish porous material 
alternatives to concrete and 
asphalt and embed into design 
requirements 

Incorporate recommended palette of ground surface 
materials into Design Development Controls – 
Landscape 

 BPD Planning 

 

Expand the application of 
Water Sensitive Urban Design 

See Water theme for further details   

Review soil management 
practices 

Review construction projects management of soil, 
particularly removing or reusing existing topsoil and 
bringing the new topsoil onto site. 

 BPD Planning 



 

 Review Grounds Contractor practices and effects on 
soil health.  

  

Soil Protection Minimise soil erosion by mulching/covering all soil     

Adopt Organic Landscaping 
Practices  

Reduce the reliance on artificial fertilizers and 
herbicides/pesticides  

eg. Case Study: Harvard Organic Maintenance 
Program and Targets 
http://energyandfacilities.harvard.edu/facilities-
services/landscape-maintenance/organic-
maintenance-program 

  

3.4. WATER CATCHMENTS  
 

Water is an essential element to supporting life and Monash’s Urban Ecosystems. Urban development has dramatically 

changed the natural water cycle through the clearing of land and vegetation and replacing it with impervious surfaces that 

cannot let water through. As Climate Change poses a serious risk to the availability of water in Australia, it is Monash 

University’s responsibility to manage our water catchments wisely and conserve water by reducing their demand on potable 

water consumption. Water used for irrigation and    

Climate Change predictions show that extreme weather events will become more common. There will be generally less 

rainfall and more severe and prolonged droughts, while also more intense rainfall events may cause flash flooding.  

CONTEXT OF MONASH UNIVERSITY CAMPUSES 

Monash University campuses need to be prepared for water scarcity and flash flooding events as the campuses grow and 

develop. Our campuses are reducing their water demand and capturing stormwater to use as a water source to reduce the 

reliance on potable water. The landscapes need to further employ Water Sensitive Urban Design practices at a strategic 

scale to ensure that the campuses are purifying our water resources on campus, reducing peak damaging peak flow and 

maximising efficiency of our water harvesting systems and infiltration into our landscapes while also reinvigorating and 

reinstating natural waterway habitats.  

OBJECTIVES 

1. Improve stormwater quality and capture onsite  

2. Reduce potable water requirements 

 

IMPLEMENTATION  

WATER ACTIONS 

1. Improve stormwater quality and increase capture onsite 

Action Timeline Resourcing 

Undertake baseline 
assessment of our current 
Water Sensitive Urban Design 
elements across all campuses 

Identify and map the areas on campus which employ 
water sensitive urban design.  

 External 
consultant 

Establish a Water Sensitive 
Urban Design Strategy 

Identify WSUD solutions for each area which can be 
planted out/use WSUD to mitigate the flooding 
Draw upon recommendations made in campus 
Masterplans.  

 External 
consultant 

http://energyandfacilities.harvard.edu/facilities-services/landscape-maintenance/organic-maintenance-program
http://energyandfacilities.harvard.edu/facilities-services/landscape-maintenance/organic-maintenance-program
http://energyandfacilities.harvard.edu/facilities-services/landscape-maintenance/organic-maintenance-program


 

Identify stormwater drainage 
pressure points  

Identify the stormwater drainage flow surges or 
drainage issues on campus to find the areas which are 
most prone to flooding, particularly as flooding events 
become more random and frequent due to climate 
change.  

For the Clayton campus, an AECOM report modelled 
potential problem areas regarding flood 
zones/stormwater drainage. Their recommendation 
was not to upgrade unless nuisance flooding was 
present. This may present itself at a later date with 
more extreme weather.  

Undertake for other campuses. 

2017 BPD 
Planning 

Integrate findings into campus-wide WSUD Strategy  BPD 
Planning 

Complete a Climate Adaptation 
assessment  

 

Investigate climate modelling to look at extreme 
weather events and how future flooding may occur due 
to climate change. 

 Student 
Project 

2. Reduce potable water requirements 

Action Timeline Resourcing 

Undertake baseline 
assessment of Water 
harvesting and distribution (to 
inform the next phase) 

Identify and map the areas on campus of the 
stormwater harvesting system eg. piping, capacities, 
pumps, for each campus. 

 BPD 
Planning or 
External 
consultant 

Establish guidelines for new 
designs eg. landscape and 
building development  

Develop an addendum or body of text to include in 
new project briefs for the connection to the stormwater 
harvesting network. 

Include this information on SISfm 

 BPD 
Planning 

Connection and operation of 
the system network 

Undertake the final projects to connect the network. 
Ensure that the irrigation supply is met by non-potable 
water and that Buildings are all connected to an 
allocated rainwater tank. 

 BPD 
Planning and 
Projects 

3.5. ECOSYTEM EXPERIENCE 
 

The campus experience of a healthy urban ecosystem is to be enjoyed by all members of the Monash University community. 

By providing environments for learning outside the classroom and recreational spaces to recharge, the health and wellbeing 

of the community will be enhanced.  

The natural environment contributes to the liveability and identity of Monash University’s campuses and to their resilience to 

adapt, survive and thrive. Outdoor learning environments are important for encouraging healthy behaviours and improving 

physical, educational and mental wellbeing. These environments connect people to the natural world and create a sense of 

responsibility for the environment. Furthermore, showcasing practical applications of theoretical concepts in the outdoors 

diversifies and enhances learning.  

CONTEXT OF MONASH UNIVERSITY CAMPUSES 

The Monash University experience for students and staff is enhanced through the outdoor learning and recreational 

environments that the campuses provide. The Monash Clayton Masterplan recommends that the University foster learning 

and teaching spaces in both the indoor and outdoor environments.  

OBJECTIVES 



 

1. Showcase teaching, research and learning in the outdoors 

2. Provide opportunities to connect to indigenous culture  

3. Facilitate garden spaces for Urban Food Growth  

4. Facilitate gardens for health and well-being 

5. Enhance the Australian native and indigenous landscape experience 

IMPLEMENTATION  

ECOSYSTEM EXPERIENCE ACTIONS 

1. Showcase teaching, research and learning in the outdoors 

Action Timeline Resourcing 

Align with Faculty Teaching and 
Research  

 

Communicate with faculties to establish outcomes for 
their spaces on campuses eg. Systems garden, 
indigenous garden, JMR, rock garden 

WSUD as a Living Lab 

 BPD 
Planning and 
Business 
Support 

Provide educational material for 
the wider public to learn from 
Monash Campuses 

Informative Signage / maps / apps so that the public 
can come to Monash campuses to learn 

 BPD 
Planning and 
Business 
Support 

Carbon offset tree planting Facilitated activities for people to engage with the 
landscape 

 BPD 
Planning and 
Business 
Support 

    

2. Provide opportunities to connect to indigenous culture 

Action Timeline Resourcing 

Collaborate with the Monash 
Indigenous Studies Centre 
(MISC)  

Develop a plan for any collaborative projects with 
MISC.  

 BPD 
Planning and 
Monash 
Indigenous 
Studies 
Centre 
(MISC)  

3. Facilitate garden spaces for Urban Food Growth 

Action Timeline Resourcing 

Facilitate learning in Urban 
Food Growth  

Upgrade existing spaces and establish further 
locations for BPD-facilitated community gardens 
across each campus  

 BPD 
Planning and 
Business 
Support 

 Facilitate programs for Staff and Students in 
collaboration with Monash Permaculture at Clayton 
and other student clubs.  

 BPD 
Planning and 
Business 
Support 

Support and collaborate with 
student clubs and societies and 
on-campus residential students 

Provide allocated funding to student clubs to continue 
purchasing supplies for their activities.  

 BPD 
Planning and 
Business 
Support 

4. Facilitate gardens for health and well-being 

Action Timeline Resourcing 



 

Outdoor study spaces  

 

Green spaces aid learning abilities (numerous studies 
to prove this) 

 BPD 
Planning 

Views to green spaces from the 
indoors 

Ensure that views of the outdoor green spaces can be 
maximised from the indoors 

 BPD 
Planning 

Gardens for recreation Provide spaces for recreation   BPD 
Planning and 
Business 
Support 

5.  Enhance the Australian native landscape experience 

Action Timeline Resourcing 

Enhance the Urban Forest with 
native Australian vegetation 
which also attracts Australian 
native fauna 

Provide further habitat for native fauna provided 
mostly by increased planting of native flora, as 
outlined in Biodiversity and Habitat theme.  

 BPD 
Planning 

 
  



 

4.0 KEY STAKEHOLDERS / TEACHING AND LEARNING 
 

Monash University - Department of Civil Engineering 

 

Monash University - School of Biological Sciences  

Jodie Weller  

jodie.weller@monash.edu 

 

Nancy Van Nieuwenhove 

Flexible Administrative Services Team/ Office of CIO 

Project Support 

Biological Sciences  

Project Manager (Monash Eco-Campus App) 

TA & Research (School of Biological Science) 

Monash University, Clayton VIC 3800, Australia 

M: +61 (4) 10442949 

E: nancy.van.nieuwenhove@monash.edu  
 

Monash University - School of Geography  

Professor Nigel Tapper - Professor Environmental Science, School of Earth, Atmosphere & Environment 

Nigel.Tapper@monash.edu 

Ph. ext. 52931 

Office: Clayton, 28 222 

 

Monash University - Indigenous Studies Centre (MISC) 

Indigenous Planting expert 

Beth Gott 

Monash Sustainable Development Institute 

Centre for Water Sensitive Cities 

  



 

DEFINITIONS 
 

Biodiversity - encompasses all components of the living world: the number and variety of plants, animals and other 

living things, including fungi and micro-organisms, across our land and water. It includes the diversity of their genetic 

information, the habitats and ecosystems within which they live, and their connections  

Ecosystem – a biological community of interacting organisms and their physical environment  

Ecosystem services - are grouped into four broad categories: provisioning, such as the production of food and water; 

regulating, such as the control of climate and disease; supporting, such as nutrient cycles and crop pollination; and 

cultural, such as spiritual and recreational benefits. 

Urban ecology - the scientific study of the relation of living organisms with each other and their surroundings in the 

context of an urban environment. 

Urban farming - the practice of cultivating, processing, and distributing food in or around a community.  
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