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Abstract 
Landsat satellite imagery is used to derive woody vegetation extent products that discriminate 
between forest, sparse woody and non-woody land cover across a time series from 1988 to 
2018. A forest is defined as woody vegetation with a minimum 20 per cent canopy cover, 
potentially reaching 2 metres high and a minimum area of 0.2 hectares. Sparse woody is 
defined as woody vegetation with a canopy cover between 5-19 per cent. 
 
The three-class classification (forest, sparse woody and non-woody) superseded the two class 
classification (forest and non-forest) from 2016. The new classification is produced using the 
same approach in terms of time series processing (conditional probability networks) as the two-
class method, to detect woody vegetation cover. The three-class algorithm better encompasses 
the different types of woody vegetation across the Australian landscape. 
 
It is not advisable to compare previous two-class forest and non-forest product with the 
latest three-class product for multi-year change. For land cover change studies, it is 
highly recommended to use three-class time series data from a single year of supply.  
 
Forest and sparse woody vegetation data is derived from satellite imagery sourced from 
Landsat TM, ETM+ and OLI sensors for the following epochs:  
 
1988, 1989, 1991, 1992, 1995, 1998, 2000, 2002, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 
2011, 2012, 2013, 2014, 2015, 2016, 2017 and 2018. 
 
Note that satellite sensor changes and calibration base changes can result in pixel shift in 
Landsat imagery between supply years for the same epoch at a given location.  
 
For further technical information, please refer to Australia’s National Inventory Report 2017:  
http://www.environment.gov.au/system/files/resources/29eca947-af49-4ed1-8369-
e68d74730cf9/files/national-inventory-report-2017-volume-2.pdf 
 
For the 2018 supply, data is supplied for 35 tiles. Satellite image acquisition dates vary between 
northern and southern tiles, to ensure the best possible forest discrimination. From 2018, data is 
now available for five rangeland tiles in WA for the full time series. Data for remaining rangeland 
tiles (sf53 and sg53) is only available for 1989-2006. 
 

Defined region 
Australia 

 
  



Date Range 
3 January 1988 – 23 September 2018 
 

Temporal distribution 
1988, 1989, 1991, 1992, 1995, 1998, 2000, 2002, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 
2011, 2012, 2013, 2014, 2015, 2016, 2017 and 2018. 
 

Maintenance and update frequency 
Each update of the National Inventory Report results in a new suite of products across the entire 
time series. Changes are also undertaken as part of a continuous improvement and verification 
program. Since 2004, woody cover and change products are updated annually. 

 
Data Licence 
Use of this data is subject to the terms and conditions listed on page 6 of this document.   
 
Conditions of use 
The data are designed for the purpose of providing a nationally consistent analysis of land cover 
change. Users should always consider the appropriateness of the data before using for other 
purposes. 

 
Lineage 
Woody vegetation cover across Australia is derived from Landsat imagery, at a 25-metre 
resolution from 1988 to 2018. The data goes through a process of thresholding, where the 
spectral indices of a given pixel are compared with reference indices that identify areas of forest 
across different soil types and climatic regions. Conditional probability network (CPN) analysis is 
used to strengthen confidence in the classification as each image is compared to the previous 
and subsequent images to resolve uncertainty. 
 
The two-class algorithm in use prior to 2016 classified land cover into forest and non-forest.  
In 2016 a new three-class algorithm has been introduced to assess both the extent, and 
changes in extent, of sub-forest forms of woody vegetation using the Landsat TM, ETM+ and 
OLI data. This method builds on the previous two-class CPN classification technique, by 
incorporating an additional spatial measure to distinguish between sparse woody vegetation  
(5-19% canopy cover) and forest (≥ 20% canopy cover). See figure 1 for a comparison between 
the two classification methods. 
 
During each national inventory cycle the entire product suite is revised as the time series 
expands and more images are available for previous and subsequent image comparisons. 
Therefore forest and sparse woody extent is continually changing, particularly in more recent 
years where there is less subsequent imagery available for comparisons. 
 
It is highly recommend that the revised three-class data for the entire time series be used 
for land cover change studies as there are known changes to forest area between the 
two-class and three-class algorithms and changes related to sensor change. This does 
not necessarily indicate that forest has regrown or been cleared. Rather, it is related to 
the reclassification of areas that were classified as non-forest in the two-class system, 
but were near to the thresholding boundary and have now been captured using the three-
class technique.  
 
  



Table 1: Three-class woody vegetation classification pixel values  

Pixel value Description 

0 Non-woody 

1 Sparse woody vegetation 

2 Woody vegetation (forest) 

 
 
Figure 1:  Woody vegetation extent. (A) shows forest (green) in the two-class classification.  
(B) shows forest (green) and sparse woody vegetation (orange) in the three-class classification 
(image source: CSIRO) 
 

 
 
 

Cell Size 
0.00025 degrees (~25m) 
 

Coordinate System 
Geographic; Datum: GDA 1994  
 

Positional accuracy 
The positional accuracy of these data is assumed to be around 10m based on an assessment of 
the underlying registration of base imagery. 
  

Logical consistency 
The method used for processing data was standardised across all areas. Systematic error 
between operators was checked and corrected. 
 

Attribute Completeness 
Woody vegetation extent is classified through the CPN analysis as present only where certainty 
levels are high, thus minimising false change over time. The statistical probability of woody 
vegetation being confidently attributed as present requires two subsequent epochs to be 
present in the analysis. 
 

  



Completeness 
Geographic completeness is defined by the available Landsat images for each epoch from 
1988. Forest and sparse woody vegetation extent has been derived for all tiles across Australia, 
with 35 tiles (figure 2) available from 1988 to 2018. Data for remaining rangeland tiles (sf53 and 
sg53) is available for 1989-2006. 
 

Data format and delivery 
ESRI grids, provided on a tile basis (see figure 2) 
 
Data is currently supplied by state in two time series: 
 1988-2013 
 2014-2018 
 
Data for Queensland and WA is split into northern and southern tile folders. WA also has a 
rangeland tile folder.  
 
By downloading the data you agree to the attached terms and conditions on page 6 of this 
document.  
 

Dataset citation 
Department of the Environment and Energy (2018). National forest and sparse woody 
vegetation data. Version 3.0. Commonwealth of Australia, Canberra.  

  
 
Metadata contact 
Geospatial Analysis Unit 
National Inventory Systems & International Reporting Branch  
Department of the Environment and Energy 
GPO Box 787 
CANBERRA ACT 2601 
Phone: (02) 6274 1111 
ncas-gis-rs@environment.gov.au 
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Figure 2: Woody extent data is currently available from 1988-2018 for northern and southern 
tiles. For rangeland tiles (yellow), data is only available on request, from 1989 to 2006.  

 
  

 
 
 
 
 
 
  



Licence Conditions 

1. Interpretation 
1.1. In these Conditions, unless the contrary intention appears: 

 

Commercialise means distributing, giving away, selling, letting for hire, or by way of 
trade, offering or exposing for sale or hire, any article embodying the 
Data or any product or service derived from or incorporating the 
Data.  

Contributor In relation to the Commonwealth: an agency of the Commonwealth 
which is custodian of a particular item of Data on behalf of the 
Commonwealth.  
In relation to Third Party Contributors: those entities identified in 
the Schedule to this Licence as having provided particular items of 
Data.  

Data means the data to which access is made available and is listed in the 
Schedule.  
Data includes any Enhancements to the Data.  

Enhancement means, in relation to the Data, any modification, adaptation or 
redevelopment of the Data, any work derived from the Data, 
machine readable representations of any of the above, and any 
associated material intended at the time of its creation to be used in 
conjunction with the Data.  

Intellectual 
Property 

includes: 
a. All copyright (including rights in relation to phonograms and 

broadcasts);  
b. All rights in relation to inventions, plant varieties, trademarks 

(including service marks), designs and circuit layouts;  
c. All other rights resulting from intellectual activity in the 

industrial, scientific, literary or artistic fields; and 
d. Confidential information, including trade secrets.  

Licence Means the permission granted to the use of the Data as outlined in 
clause 3 of these Licence Conditions.  

 
 
2. Duration 

2.1. The Licence commences on the Date of Agreement contained in the Schedule and continues in 
force for a period of five (5) years unless terminated earlier in accordance with clause 10.1. 

 
3. Licence Conditions 
 

3.1. The Commonwealth grants to the Licensee a royalty-free, non-exclusive,  
non-transferable licence to use, reproduce, make Enhancements to, print and combine the 
Data with other data held by the Licensee. 

3.2. The Licence is limited to personal use of the Data and use of the Data within the Licensee’s 
organisation. 

3.3. The Licensee must not Commercialise the Data or any product or service derived from the 
Data. 



3.4. The Department warrants that the grant of the Licence does not infringe the Intellectual 
Property rights of any person and that the Department is entitled to grant the Licence in 
relation to the data of third party Contributors. 

3.5. Data items identified in the Schedule as having been provided by Contributors are subject to 
additional conditions (if any) set out in the Schedule. In the event of any conflict between the 
Licence Conditions and any additional condition set out in the Schedule, the Licence Conditions 
shall take precedence. 

 
4. Intellectual Property Rights Reserved 
 

4.1. All rights not expressly granted to the Licensee under clause 3 are reserved. 
4.2. The Licensee acknowledges that the Data is a special, unique and valuable product in which 

Intellectual Property rights vest in the Contributors listed in the Schedule. 
4.3. The Contributors of items of Data retain ownership of that Data, whether in its original form or 

as modified by the Licensee. 
4.4. Intellectual Property in any Enhancement to the Data vests, upon its creation, in the relevant 

Data Contributor named in the Schedule. 
 
5. Custody of the Data 
 

5.1. The Licensee must maintain the Data in safe custody. 
5.2. The Licensee must take all reasonable steps to ensure that any person given access to the Data 

is aware of these Conditions and uses the Data in accordance with this Agreement. 
 
6. Precautions 
 

6.1. The Department does not guarantee that the Data, including any third party Data, is free from 
errors and does not warrant the quality, performance or suitability of the Data for any 
purpose. 

6.2. The Licensee is responsible for the selection of Data to achieve any intended results or use. 
6.3. The Licensee is responsible for the interpretation of results obtained from the use Data, and 

must exercise all appropriate precautions before placing reliance on those results. 
 
7. Release and Indemnity 

 
7.1. The Licensee: 

 
a) releases the Commonwealth, its officers, employees and agents and all Contributors in 

respect of all liability for loss, damage or injury, which may be suffered by the Licensee or 
arising from the Licensee’s use of the data; and  

b) indemnifies the Commonwealth, its officers, employees and agents and all Contributors in 
respect of all liability for loss, damage or injury, which may be suffered by any person arising 
from that person’s use of the data. 

 
8. Retention of Notices 

 
The Licensee shall not remove, obscure or interfere with any copyright notice, trademark, 
warning or disclaimer incorporated in the Data. 



 
9. Commercial Exploitation 

 
9.1 The Licensee shall not Commercialise the Data or any product or service derived 

incorporating the Data without the prior written consent of the relevant Contributor(s). 
9.2 A Contributor may grant or refuse consent in their absolute discretion and subject to any 

condition whatsoever, including payment of royalties. 
9.3 Any of the Data or any product or service derived and incorporating the Data which is 

Commercialised in accordance with this clause, must be accompanied by or incorporate an 
appropriate acknowledgment of the Contributor as the source of the Data in the terms 
specified in the Schedule. 

 
10. Termination 

10.1 If the Licensee breaches any of these Conditions, the Commonwealth may terminate the 
Agreement immediately by notice in writing to the Licensee. 

10.2 The termination of the Agreement under clause 10.1 shall be without prejudice to the rights 
of either party accrued under the Agreement prior to termination. 

10.3 The Licensee shall cease using the Data for any purpose from the date of termination of the 
Agreement and shall return the Data and any copies made of it to the Commonwealth 
within 30 days of the date of termination. 

 
11. Entire Agreement 

11.1 The Agreement supersedes all prior agreements and understandings between the Licensor 
and Licensee relating to the Data and Data Products and constitutes the entire Agreement 
between the parties. 

 
12. Variation 

12.1. No addition to or modification of any clause of the Agreement shall be binding unless made 
in writing signed by both parties. 

 
13. Assignment 

13.1. The rights granted under this Licence are restricted solely to the Licensee and may not be 
assigned, transferred or sub-licenced without the prior written consent of the 
Commonwealth. 

13.2. The Commonwealth may grant or refuse consent in its absolute discretion and subject to 
any reasonable condition. 

 
14. Applicable Law 

14.1. The Agreement shall be governed by and construed in accordance with the laws of the 
Australian Capital Territory. 

 
15. Waiver 

15.1. No forbearance, delay or indulgence by a party in enforcing this Agreement shall prejudice, 
restrict or constitute a waiver of those rights following any breach.  

 
16. Severance 

16.1. Any reading down or severance of a particular clause does not affect the remaining 
provisions of the Agreement. 


