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Topics:  
• Curriculum-SPICESS 
• Definition-land cover  
• Past changes to the  study area  
• Location of the study areas (through Prezi) 
• Future challenges seen through the eyes of stakeholder groups: 
 -1. Boddington Newmont Gold mine 
  (context of Jarrah-Marri Forest bioregion) 
  -2. University of Western Australia-research farm 
  (context Avon Wheatbelt bioregion) 
 -3. National Resource Management-NRM 
  (context Avon Wheatbelt bioregion) 
 -4. Farmer Mr. Abbott-mixed crop livestock farming  
  (context Avon Wheatbelt bioregion)     
 -5. Department of Forestry-Sandlewood plantations 
  (context Avon Wheatbelt bioregion) 
 -6. Department of Parks and Wildlife-Boyagin Nature reserve 
  (context Avon Wheatbelt bioregion) 



Curriculum concepts – conceptual organisers 
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Land cover change:  
Refers to the changes that have taken place 
in natural environments due to a variety of 

natural and/or human-induced causes. 
 



Video of “One million acres a year”    
   






   






Space and Place 






     -Federal work 
 

Location: 
 

This is the Jarrah Forest 
bioregion 
 
This is the bioregion called 
the Avon Wheatbelt  
 



IBRA version 7 



Jarrah-Marri Forest - region JAF 
 

- closed canopy of trees up to 50m high 
 
- variety of understory species, zamia palm, grasstree 
 and a large selection of plants e.g. orchids 
 
- adapted to high rainfall 1000mm plus per year 
 
- adapted to infertile, stony soils of laterite 
 
- mammals include the numbat,  
western quoll/chudditch, and  
woylie  
 

  
   

Eucalyptus Marginata - Jarrah 

Numbat 



Avon Wheat belt - region AVW  
- less closed canopy of trees up to 20m high 
- very little understory 
- Powderbark wandoo (Eucalyptus accedens) York gum (Eucalyptus loxophleba) 
- adapted to lower rainfall 225-450mm per year 
- adapted to infertile lateritic soils 

https://en.wikipedia.org/wiki/Eucalyptus_accedens
https://en.wikipedia.org/wiki/Eucalyptus_loxophleba


Avon Wheat belt - region AVW  
- Isolated shrubs – sheoaks up to 3m high 
- very little understory 
- adapted to lower regional: rainfall 225-450mm per year 
- adapted to infertile granite outcrops 
   



Future challenges and 
stakeholder groups: 
 
-Boddington Gold mine 
run by Newmont 
 
 



   
The Burj Khalifa in 
Dubai, currently the 
world's tallest 
building at 828m,  
would fit inside the 
main pit 
 
Rehabilitation as 
such is restoring the 
environment to “its 
original state” 
  



Rehabilitation process 
• Clear and stock pile soil 
• Laterite sold for alumina 
• Clay layer stock piled 
• Return 30cms of gravel 
• Return soil and clay   
• Lightly rip 
• Scarify 
• Plants seeds and seedlings 
• Fertilise with super 

phosphate-450 kg/ha  
• Monitor progress  



Rock dump waste 
North Pit - looking north 

Carnaby’s Black Cockatoo  



Rock dump waste - rehabilitation 
March 2016    
   

August 2016 



   
   



   
   



   
   

Predominately 
jarrah, marri, 
flooded gum plus 
understory of 
hibbertia, hoveas  

Tailings Dam - rehab 



Future challenges and stakeholder groups: 
University of Western Australia (UWA) 

 
Ridgefield Farm of the Future: 
 





Climate change 

. Decline in the average  
annual rainfall 

. Decline in the winter rain 

. Increase in soil erosion 

 
 



Rills, Gullies and 
Tunnels, erosion 

   
   

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjDv8WvpfzKAhXKFpQKHRWOBi8QjRwIBw&url=http://www.environment.nsw.gov.au/soildegradation/gullyerosion.htm&psig=AFQjCNFgK80MWGvWWoGtuK3dX2ig0REeQA&ust=1455712386402034
https://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiE05Sjp_zKAhVGJpQKHYEICqYQjRwIBw&url=https://www.agric.wa.gov.au/water-erosion/water-erosion-introduction?page%3D0,3&bvm=bv.114195076,d.dGo&psig=AFQjCNFWmfXGo1yVti5LWhqbuI_dS27_1A&ust=1455712890233570
http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjHscy6o_zKAhXDupQKHRayAYoQjRwIBw&url=http://awwatersheds.org/rill/&psig=AFQjCNE88yH0od6gM1aAX-FJ0VCw4U70Gw&ust=1455711872817569


Wind erosion at 
Quairading in 2011 

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi00fuJqPzKAhXKH5QKHRPQDGcQjRwIBw&url=http://www.perthnow.com.au/news/cyclone-brews-off-north-west-coast/story-e6frg1rc-1225996139309&bvm=bv.114195076,d.dGo&psig=AFQjCNGDlrV7Rp0s5FBrBPL4qpLaq91O2Q&ust=1455713104985561


   
   

      Plantings of Eremophila glabra 

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwixhKXkze_KAhWBRJQKHZV6BOAQjRwIBw&url=http://www.researchweek.uwa.edu.au/events/uwa-farm-ridgefield-field-day/&psig=AFQjCNHcRRDjRWeiXWljdrOGjK6SQj81oA&ust=1455276523022157


Slope with bushes of Eremophila glabra 





Dr. Phil Vercoe 
showing the students 
where the sheep have 

grazed the shrubs 
efficiently 

 

   
   



Map of the WA wheat belt 



  
 
 
 
 

Future challenges and 
stakeholder groups 

NRM:  

• Avon River Basin is the second largest of the six NRM regional 
organisations in the state. 

• An independent community-based organisation involved with 
natural resource management supported by all levels of 
government 

• Strategy statement for 2015-18 is: 
 By 2018, have 25% of the Wheatbelt community actively 
 improving  the Wheatbelt environment through our multi-
 disciplinary strategies and programs. 

 

Northam office, Western Australia 



NRM 
   
   






Future challenges and stakeholder groups: 
 

Federal grants 
   The Australian Government will work with the community to 

plant 20 million trees by 2020, to re-establish green corridors and 
urban forests 

4  strategic objectives: 
• 20 million trees – 20 million trees and associated understorey 

planted by 2020 
• Environmental conservation – support local environmental 

outcomes by improving the extent, connectivity and condition 
of native vegetation that supports native species 

• Community engagement – work cooperatively with the 
community 

• Carbon reduction – contribute to Australia reducing its 
greenhouse gas emissions 



Annual report  
2015-2016:  
 
In 2015-2016, 
engaged nearly 2000 
people  
(goal is 25% or 11,000 
from 2015-2018) 
 
Some on-the-ground 
achievements  



 
 
 
 

 
 

Future challenges and stakeholder groups 
local farmer: Palm Springs WA 



Reasons for tree planting: 
   
• Rehabilitate the creek line 

 
• Lower the water table to reduce salinity 

 
• Stop wind erosion 

 
• Return a greater level of biodiversity to the area 



   
   



 Marker showing the area of tree planting  
   



Flooded Gum and  
Kondinin Blackbutt 

   
Laura Abbott 

planting saplings on 
land bordering the 

creek  



   
   





   
   



   
   





   
   

Future challenges and stakeholder groups: 
Agroforestry systems, Dept. of Forestry 

Sandlewood plantation  
Beverley 



Sandlewood 
   
   








Future challenges and stakeholder groups : 
Dept. of Parks and Wildlife: Nature Reserves 

   
   



Cross section from South to North 

   
   



Cross section at Site A. 
   
   

Height 

Top of the 
breakaway 

Edge of the 
access road 

Distance 



Eucalyptus accedens Powderbark Wandoo and 
poison plant 

   
   



   
   

Section B of the complete transect 



 
 

Brett Beecham  
from Dept. of Parks and 

Wildlife - Narrogin Office 

   
   



   
   



Ornate Crevice 
Dragon    

   



   
   



   
• Oct 26th 2016 the West Australian newspaper 

reported 
 “The wheatbelt is to get its first national park” 
• Dryandra woodland has 17 State forest blocks –

totalling 30,000ha of which 60% will become NP 
• Dryandra Woodland is home to about 100 bird 

species, 50 reptile species and 24 mammal species 
 

 

Future challenges and stakeholder groups: 
Dept. of Parks and Wildlife - National Parks 2016 
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Land cover change: stakeholder perspectives 
Please complete the survey:  

Google Chrome preferred http://bit.ly/2cWe7FP 



   
    

 

The end 



   
   



   
   



   
   



Future challenges and stakeholder groups: 
-University of Western Australia 

 
Ridgefield Farm of the Future 
The 1600-hectare farm, located 158 kilometres 
south-east of Perth is home to the Future Farm 
2050 Project, a multidisciplinary project 
undertaking research into best practice farming 
techniques for the future. 
 





Past changes: 

   
   

Copyright Albany Library collection 1535 
ⓒ Copyright 2016 Albany Public Library 
221 York Street Albany, WA, 6330 
(08) 9841 9390 
library@albany.wa.gov.au 
 
 

Ball and chain method of clearing the land used at Green Range 
and Manypeaks.[ca. 1950] 

mailto:library@albany.wa.gov.au
http://history.albany.wa.gov.au/gallery2/main.php?g2_itemId=60543




Tailings Dam surrounds- rehab 
   
   Tailings dam 

have sediment 
and the highly 
toxic cyanide 



In WA it’s the profitability of wheat production 
that most affects farm profitability.  
 



Future challenges and stakeholder groups: 
 

-Federal grants 
   

20 Million Trees  will be planted by 2020 to deliver real 
environmental benefits at the local level. 
The launch of Greening Australia’s national “20 Million 
Trees” program (www.nrm.gov.au/national/20-million-
trees) by Member for O’Connor Rick Wilson MP, Sept 2015 
The Australian Government has committed $70 million 
over six years to the 20 Million Trees Programme, with 
funding from 2014-15. 

http://www.nrm.gov.au/national/20-million-trees
http://www.nrm.gov.au/national/20-million-trees


What is the 20 Million Trees 
Programme? 

 The Australian Government will work with the community to plant 20 million 
trees by 2020, to re-establish green corridors and urban forests. 

The 20 Million Trees Programme is part of the national stream of the National 
Landcare Programme, and has four strategic objectives: 

• 20 million trees – 20 million trees and associated understorey planted by 
2020. 

• Environmental conservation – support local environmental outcomes by 
improving the extent, connectivity and condition of native vegetation that 
supports native species 

• Community engagement – work cooperatively with the community 
• Carbon reduction – contribute to Australia reducing its greenhouse gas 

emissions. 
The programme will involve competitive grants, delivered by individuals 
and organisations, such as NRM and larger-scale plantings, delivered by 
service providers. 



Wagin and Woodanilling Landcare group 
• 3,200 small  saplings/shrubs  were planted in 2016 
• Trees were paid for by the Wagin and Woodanilling 

Landcare group  
• The area is fenced to allow them to grow without 

animal interference 
• Cost of fencing part paid by the landowner 
   



  20 million trees project 

 
2015-2016 successful projects across all Australian 
States and territories 
 
http://www.nrm.gov.au/national/20-million-
trees/competitive-grants-round-two 
 

http://www.nrm.gov.au/national/20-million-trees/competitive-grants-round-two
http://www.nrm.gov.au/national/20-million-trees/competitive-grants-round-two
http://www.nrm.gov.au/national/20-million-trees/competitive-grants-round-two
http://www.nrm.gov.au/national/20-million-trees/competitive-grants-round-two
http://www.nrm.gov.au/national/20-million-trees/competitive-grants-round-two
http://www.nrm.gov.au/national/20-million-trees/competitive-grants-round-two
http://www.nrm.gov.au/national/20-million-trees/competitive-grants-round-two
http://www.nrm.gov.au/national/20-million-trees/competitive-grants-round-two
http://www.nrm.gov.au/national/20-million-trees/competitive-grants-round-two
http://www.nrm.gov.au/national/20-million-trees/competitive-grants-round-two
http://www.nrm.gov.au/national/20-million-trees/competitive-grants-round-two
http://www.nrm.gov.au/national/20-million-trees/competitive-grants-round-two
http://www.nrm.gov.au/national/20-million-trees/competitive-grants-round-two


Future challenges and stakeholder groups: 
 -National Resource Management with examples of case 

studies such as Mortlake River 
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