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Summary  
This report provides statistics relating to fire mapping within the Great Victoria Desert 
(GVD) being carried out by the Department of Biodiversity, Conservation and 
Attractions (DBCA). The statistics are an update on those provided by the “Great 
Victoria Desert Fire Scar Mapping Report” provided by DBCA in April, 2020. The 
report and associated datasets have been completed in accordance with Final 
Report requirements as specified in the scope of work for the Landsat Fire scar 
mapping Project – GVD-P-20-002. 

The statistics provided relate to fires mapped within Landsat scenes 105/79 to 80, 
106/79 to 80, 107/79 to 81, and 108/78 to 81 (Figure 1) for the GVD for the years 
1995 to 2020 (inclusive).  

 

 

Figure 1: Landsat scene locations within the Great Victoria Desert IBRA bioregion 

(Interim Biogeographic Regionalisation for Australia, Tackway and Cresswell, 1995). 
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1 Introduction 

The purpose of the project is to provide an update to the fire history documented in 
the 2020 report. Landsat satellite imagery is being used in the project to map fire 
scars. Fire scar maps derived from the Landsat data allow a number of statistics to 
be calculated including:   

1. Average burnt patch size for each year of the study period; 
2. Identify areas of ‘long unburnt’ vegetation. For the purpose of the study, ‘long 

unburnt’ will be classified as unburnt for the duration of the study; and 
3. Determine the average interval of return between fires.  
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2 Methodology 

2.1 Satellite Data 
The Landsat series of satellites captures imagery at 30 m resolution across several 
spectral bands, of which six were used for this study (red, green, blue, near infrared, 
short-wave infrared 1 and short-wave infrared 2). The satellites began capturing data 
in 1972 with the Landsat 1 satellite (at 60 m pixel resolution) with regular captures 
from 1987 (at 30 m pixel resolution).  The archive of Landsat imagery is available for 
download, free of charge, from the United State Geological Survey. For each scene 
location one Landsat scene per year was downloaded. Images used in the analysis 
are shown in the appendix. 

 

2.2 Fire scar mapping methodology 
Fire mapping was carried out using a methodology developed by DBCA using the 
eCognition software program (Trimble eCognition developer version 9.5). For each 
year’s fire mapping, imagery for the current and previous years are loaded in the 
program. Examples of previous and current images are shown in Figure 2. Several 
fire scares are visible in both images however a “new” fire scar is visible on the right 
side of image b. 

 

  

Figure 2: "Previous" and "current" landsat images. In this case 2014 and 2015 

images from the Great Victoria Desert. 

 

Difference images using the normalised burn ratio (NBR, Key and Benson 1999) and 
near infrared (referred to as band 4 in Landsat) for the current and previous images 
are created (Figure 3a). These difference images are then used in the image 
segmentation (Kettig and Landgrebe, 1976). The segmentation process groups 
pixels with similar values into segments (Figure 3b). 

 

a) b) 
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Figure 3: a) an image with pixel values showing the difference between NBR values 

from the current and previous images. Dark areas indicate a reduction in the 

NBRvalue. b) a segmented NBR difference image.   

 

The mean NBR (or in some cases band 4) difference value per segment is then used 
to classify areas of change. A threshold value is manually set for each fire by a user. 
The areas of change will include fire scars and other changes, such changes in 
waterbodies (Figure 4a). Fire scars are then manually identified from the areas of 
change and selected (Figure 4b). The selected fire scars are then exported from 
eCognition as an ESRI shapefile. 

 

   

Figure 4: a) changes identified in the Landsat imagery, and b) fire manually identified 

from other change. 

 

Fire attributes, such as the images used, date and year of fire are then added to the 
fire scar shapefile.  

a) b) 

a) b) 

fire scar 

wetland 
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2.3 Fire statistics 
All statistics were calculated in the R statistical environment (R version 3.6.0). 
Statistics have been split by IBRA region (Shield, Central, Maralinga and Kintore) 
and are restricted to the area of each IBRA region that overlaps with the Landsat 
scenes shown in Figure 1. Statistics calculated include: 

• The burnt area by year for each IBRA region with average annual rainfall 
across each region.  

• Average burnt patch size for each IBRA region. 
• Years since last burn for each IBRA region. 
• Proportion of vegetation age classes according to years since last burn. 
• Frequency distribution of fire size classes. 
• Proportion of studied area burnt in different fire size classes. 
• Mean, median, minimum and maximum fire areas. 
• Fire frequency for each IBRA region. 
• Fire interval for each IBRA region. 

 

2.4 Rainfall data 
Rainfall data was derived from a 5 km x 5 km resolution gridded spatial dataset 
developed through interpolation of historical data from climate stations throughout 
Australia and produced in the context of the Australian Water Availability Project 
(AWAP, http://www.bom.gov.au/jsp/awap/). Available rainfall data was available until 
May of 2019, so annual averages presented in this report cover the period 1995-
2018. 

  



  Great Victoria Desert Fire Mapping Report: Final Report 

Department of Biodiversity, Conservation and Attractions  13 

3 Results  

3.1 Statistics by IBRA 
The figures and tables shown below include statistics from fire mapping using 
Landsat imagery in the GVD (see Figure 1) for the time period 1995 to 2019.  

• The burnt area by year for each IBRA region with annual rainfall area – 
Figures 5 to 8; 

• Average burnt patch size for each IBRA region - Figure 9; 
• Years since last burn for each IBRA region -Figure 10; 
• Proportion of vegetation age classes according to years since last burn -

Figure 11; 
• Frequency distribution of fire size classes – Figures 12 to 15 ; 
• Proportion of studied area burnt in different fire size classes – Figures 16 to 

19; 
• Mean, median, minimum and maximum fire areas – Tables 1 to 4; 
• Fire frequency for each IBRA region - 20 to 23; and 
• Fire interval for each IBRA region – Figures 24 to 27. 
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Figure 5: Burnt area by year for the Central IBRA subregion. 

 

 

Figure 6:Rainfall for the Central IBRA subregion. The completeness of data is shown 

along with the number of years with no data recorded. 
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Figure 7: Burnt area by year for the Shield IBRA subregion. 

 

 

Figure 8:Rainfall for the Shield IBRA subregion. The completeness of data is shown 

along with the number of years with no data recorded. 
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Figure 9: Burnt area by year for the Maralinga IBRA subregion. 

 

 

Figure 10:Rainfall for the Maralinga IBRA subregion. The completeness of data is 

shown along with the number of years with no data recorded. 
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Figure 11: Burnt area by year for the Kintore IBRA subregion. 

 

 

Figure 12:Rainfall for the Kintore IBRA subregion. The completeness of data is 

shown along with the number of years with no data recorded. 
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Figure 13: Average burnt area patch size by year for all IBRA subregions. 

 

 

Figure 14: Vegetation age classes area according to years since last burn in the 

Central and Shield IBRA subregions. 
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Figure 15: Proportion of vegetation age classes in each IBRA subregion (within the 

studied area) according to years since last burn in the Central and Shield IBRA 

subregions 

 

 

 

Figure 16: Frequency distribution of fire size classes in the Central IBRA subregion. 
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Figure 17: Frequency distribution of fire size classes in the Shield IBRA subregion. 

 

 

Figure 18: Frequency distribution of fire size classes in the Maralinga IBRA 

subregion. 
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Figure 19: Frequency distribution of fire size classes in the Kintore IBRA subregion. 

 

 

 

Figure 20: Proportion of studied area burnt in different fire size classes in the Central 

IBRA subregion. 
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Figure 21: Proportion of studied area burnt in different fire size classes in the Shield 
IBRA subregion. 

 

 

Figure 22: Proportion of studied area burnt in different fire size classes in the 
Maralinga IBRA subregion. 
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Figure 23: Proportion of studied area burnt in different fire size classes in the Kintore 
IBRA subregion. 

 

 

Figure 24: Fire frequency for the Shield IBRA region. 
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Figure 25: Fire frequency for the Central IBRA region. 

 

 

Figure 26: Fire frequency for the Maralinga IBRA region. 
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Figure 27: Fire frequency for the Kintore IBRA region. 

 

 

Figure 28: Fire interval for the Central IBRA region. 
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Figure 29: Fire interval for the Shield IBRA region. 

 

 

Figure 30: Fire interval for the Maralinga IBRA region. 
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Figure 31: Fire interval for the Kintore IBRA region. 
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Appendix 1  

Image dates for 107/80 
year date satellite 

1994 16/11/1994 Landsat 5 

1995 5/12/1995 Landsat 5 

1996 7/12/1996 Landsat 5 

1997 26/12/1997 Landsat 5 

1998 11/11/1998 Landsat 5 

1999 26/08/1999 Landsat 5 

2000 26/12/2000 Landsat 7 

2001 11/11/2001 Landsat 7 

2002 14/11/2002 Landsat 7 

2003 11/12/2003 Landsat 5 

2004 11/11/2004 Landsat 5 

2005 29/10/2005 Landsat 5 

2006 29/08/2006 Landsat 5 

2007 3/10/2007 Landsat 5 

2008 5/10/2008 Landsat 5 

2009 25/11/2009 Landsat 5 

2010 28/11/2010 Landsat 5 

2011 23/11/2011 Landsat 7 

2012 8/10/2012 Landsat 7 

2013 1/09/2013 Landsat 8 

2014 22/10/2014 Landsat 8 

2015 28/12/2015 Landsat 8 

2016 30/12/2016 Landsat 8 

2017 30/10/2017 Landsat 8 

2018 5/01/2019 Landsat 8 

2019 7/12/2019 Landsat 8 

2020 24/12/2020 Landsat 8 
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Image dates for 107/81 
1994 16/11/1994 Landsat 5 

1995 16/09/1995 Landsat 5 

1996 7/12/1996 Landsat 5 

1997 26/12/1997 Landsat 5 

1998 11/11/1998 Landsat 5 

1999 26/08/1999 Landsat 5 

2000 26/12/2000 Landsat 7 

2001 11/11/2001 Landsat 7 

2002 29/10/2002 Landsat 7 

2003 11/12/2003 Landsat 5 

2004 11/11/2004 Landsat 5 

2005 29/10/2005 Landsat 5 

2006 29/08/2006 Landsat 5 

2007 17/09/2007 Landsat 5 

2008 19/09/2008 Landsat 5 

2009 25/11/2009 Landsat 5 

2010 28/11/2010 Landsat 5 

2011 23/11/2011 Landsat 7 

2012 9/11/2012 Landsat 7 

2013 11/10/2013 Landsat 7 

2013 12/11/2013 Landsat 7 

2014 22/10/2014 Landsat 8 

2015 28/12/2015 Landsat 8 

2016 30/12/2016 Landsat 8 

2017 30/10/2017 Landsat 8 

2018 5/01/2019 Landsat 8 

2019 21//11/2019 Landsat 8 

2020 24/12/2020 Landsat 8 
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Image dates for 108/80 
1994 7/11/1994 Landsat 5 

1995 26/11/1995 Landsat 5 

1996 28/11/1996 Landsat 5 

1997 1/12/1997 Landsat 5 

1998 20/12/1998 Landsat 5 

1999 18/09/1999 Landsat 5 

2000 14/10/2000 Landsat 7 

2001 14/08/2001 Landsat 7 

2002 4/10/2002 Landsat 7 

2003 18/12/2003 Landsat 5 

2004 4/12/2004 Landsat 5 

2005 21/11/2005 Landsat 5 

2006 7/10/2006 Landsat 5 

2007 24/09/2007 Landsat 5 

2008 26/09/2008 Landsat 5 

2009 15/10/2009 Landsat 5 

2010 19/11/2010 Landsat 5 

2011 30/11/2011 Landsat 7 

2012 2/12/2012 Landsat 7 

2013 11/11/2013 Landsat 8 

2014 27/09/2014 Landsat 8 

2015 16/10/2015 Landsat 8 

2016 19/11/2016 Landsat 8 

2017 22/11/2017 Landsat 8 

2018 25/11/2018 Landsat 8 

2019 28/11/2019 Landsat 8 

2020 13/11/2020 Landsat 8 
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Image dates for 108/81 
1994 7/11/1994 Landsat 5 

1995 26/11/1995 Landsat 5 

1996 28/11/1996 Landsat 5 

1997 1/12/1997 Landsat 5 

1998 4/12/1998 Landsat 5 

1999 20/10/1999 Landsat 5 

2000 14/10/2000 Landsat 7 

2001 20/12/2001 Landsat 7 

2002 4/10/2002 Landsat 7 

2003 18/12/2003 Landsat 5 

2004 4/12/2004 Landsat 5 

2005 21/11/2005 Landsat 5 

2006 21/09/2006 Landsat 5 

2007 24/09/2007 Landsat 5 

2008 10/09/2008 Landsat 5 

2009 18/12/2009 Landsat 5 

2010 19/11/2010 Landsat 5 

2011 14/11/2011 Landsat 7 

2012 2/12/2012 Landsat 7 

2013 11/11/2013 Landsat 8 

2014 27/09/2014 Landsat 8 

2015 30/09/2015 Landsat 8 

2016 19/11/2016 Landsat 8 

2017 22/11/2017 Landsat 8 

2018 25/11/2018 Landsat 8 

2019 28/11/2019 Landsat 8 

2020 13/11/2020 Landsat 8 
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Image dates for 108/78 
1994 22/10/1994 Landsat 5 

1995 26/11/1995 Landsat 5 

1996 27/10/1996 Landsat 5 

1997 1/12/1997 Landsat 5 

1998 17/10/1998 Landsat 5 

1999 18/09/1999 Landsat 5 

2000 14/10/2000 Landsat 7 

2001 20/12/2001 Landsat 7 

2002 20/10/2002 Landsat 7 

2003 2/12/2003 Landsat 5 

2004 4/12/2004 Landsat 5 

2005 5/11/2005 Landsat 5 

2006 26/12/2006 Landsat 5 

2007 24/09/2007 Landsat 5 

2008 13/11/2008 Landsat 5 

2009 29/09/2009 Landsat 5 

2010 3/11/2010 Landsat 5 

2011 19/09/2011 Landsat 5 

2012 15/10/2012 Landsat 5 

2013 10/10/2013 Landsat 8 

2014 30/11/2014 Landsat 8 

2015 30/09/2015 Landsat 8 

2016 19/11/2016 Landsat 8 

2017 8/12/2017 Landsat 8 

2018 25/11/2018 Landsat 8 

2019 28/11/2019 Landsat 8 

2020 13/11/2020 Landsat 8 
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Image dates for 108/79 
1994 7/11/1994 Landsat 5 

1995 26/11/1995 Landsat 5 

1996 14/12/1996 Landsat 5 

1997 1/12/1997 Landsat 5 

1998 17/10/1998 Landsat 5 

1999 18/09/1999 Landsat 5 

2000 14/10/2000 Landsat 7 

2001 20/12/2001 Landsat 7 

2002 5/11/2002 Landsat 7 

2003 2/12/2003 Landsat 5 

2004 4/12/2004 Landsat 5 

2005 5/11/2005 Landsat 5 

2006 10/12/2006 Landsat 5 

2007 24/09/2007 Landsat 5 

2008 13/11/2008 Landsat 5 

2009 2/12/2009 Landsat 5 

2010 19/11/2010 Landsat 5 

2011 19/09/2011 Landsat 5 

2012 18/12/2012 Landsat 5 

2013 10/10/2013 Landsat 8 

2014 30/11/2014 Landsat 8 

2015 30/09/2015 Landsat 8 

2016 19/11/2016 Landsat 8 

2017 22/11/2017 Landsat 8 

2018 25/11/2018 Landsat 8 

2019 28/11/2019 Landsat 8 

2020 13/11/2020 Landsat 8 
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Image dates for 107/79 
1994 16/11/1994 Landsat 5 

1995 5/12/1995 Landsat 5 

1996 7/12/1996 Landsat 5 

1997 10/12/1997 Landsat 5 

1998 27/11/1998 Landsat 5 

1999 26/08/1999 Landsat 5 

2000 26/12/2000 Landsat 7 

2001 29/12/2001 Landsat 7 

2002 14/11/2002 Landsat 7 

2003 8/10/2003 Landsat 5 

2004 11/11/2004 Landsat 5 

2005 29/10/2005 Landsat 5 

2006 1/11/2006 Landsat 5 

2007 17/09/2007 Landsat 5 

2008 5/10/2008 Landsat 5 

2009 25/11/2009 Landsat 5 

2010 14/12/2010 Landsat 5 

2011 28/09/2011 Landsat 5 

2012 9/11/2012 Landsat 5 

2013 1/09/2013 Landsat 8 

2014 9/12/2014 Landsat 8 

2015 23/09/2015 Landsat 8 

2016 12/11/2016 Landsat 8 

2017 30/10/2017 Landsat 8 

2018 17/10/2018 Landsat 8 

2019 21/11/2019 Landsat 8 

2020 24/12/2020 Landsat 8 
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Image dates for 106/80 
1994 25/11/1994 Landsat 5 

1995 28/11/1995 Landsat 5 

1996 14/11/1996 Landsat 5 

1997 1/11/1997 Landsat 5 

1998 22/12/1998 Landsat 5 

1999 14/10/1999 Landsat 7 

2000 14/09/2000 Landsat 7 

2001 17/09/2001 Landsat 7 

2002 20/09/2002 Landsat 7 

2003 2/11/2003 Landsat 5 

2004 19/10/2004 Landsat 5 

2005 15/05/2005 Landsat 5 

2006 2/05/2006 Landsat 5 

2007 5/05/2007 Landsat 5 

2008 12/09/2008 Landsat 5 

2009 30/08/2009 Landsat 5 

2010 13/05/2010 Landsat 5 

2011 21/09/2011 Landsat 5 

2012 1/10/2012 Landsat 5 

2013 26/09/2013 Landsat 8 

2014 28/08/2014 Landsat 8 

2015 16/09/2015 Landsat 8 

2016 18/09/2016 Landsat 8 

2017 26/12/2017 Landsat 8 

2018 13/12/2018 Landsat 8 

2019 14/11/2019 Landsat 8 

2020 12/12/2020 Landsat 8 
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Image dates for 106/79 
1994 25/11/1994 Landsat 5 

1995 28/11/1995 Landsat 5 

1996 14/11/1996 Landsat 5 

1997 19/12/1997 Landsat 5 

1998 22/12/1998 Landsat 5 

1999 14/10/1999 Landsat 7 

2000 30/09/2000 Landsat 7 

2001 17/09/2001 Landsat 7 

2002 20/09/2002 Landsat 7 

2003 2/11/2003 Landsat 5 

2004 19/10/2004 Landsat 5 

2005 15/05/2005 Landsat 5 

2006 2/05/2006 Landsat 5 

2007 5/05/2007 Landsat 5 

2008 12/09/2008 Landsat 5 

2009 30/08/2009 Landsat 5 

2010 13/05/2010 Landsat 5 

2011 5/09/2011 Landsat 5 

2012 1/10/2012 Landsat 5 

2013 9/08/2013 Landsat 8 

2014 28/08/2014 Landsat 8 

2015 16/09/2015 Landsat 8 

2016 4/10/2016 Landsat 8 

2017 24/11/2017 Landsat 8 

2018 13/12/2018 Landsat 8 

2019 14/11/2019 Landsat 8 

2020 12/12/2020 Landsat 8 
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Image dates for 105/79 
1994 18/11/1994 Landsat 5 

1995 5/11/1995 Landsat 5 

1996 23/11/1996 Landsat 5 

1997 28/12/1997 Landsat 5 

1998 13/11/1998 Landsat 5 

1999 26/11/1999 Landsat 7 

2000 9/10/2000 Landsat 7 

2001 9/08/2001 Landsat 7 

2002 29/09/2002 Landsat 7 

2003 24/09/2003 Landsat 5 

2004 13/11/2004 Landsat 5 

2005 25/06/2005 Landsat 5 

2006 11/05/2006 Landsat 5 

2007 18/08/2007 Landsat 5 

2008 21/09/2008 Landsat 5 

2009 8/09/2009 Landsat 5 

2010 27/09/2010 Landsat 5 

2011 14/09/2011 Landsat 5 

2012 24/09/2012 Landsat 5 

2013 19/09/2013 Landsat 8 

2014 5/08/2014 Landsat 8 

2015 25/09/2015 Landsat 8 

2016 27/09/2016 Landsat 8 

2017 17/11/2017 Landsat 8 

2018 6/12/2018 Landsat 8 

2019 7/11/2019 Landsat 8 

2020 7/10/2020 Landsat 8 
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Image dates for 105/80 
1994 2/11/1994 Landsat 5 

1995 5/11/1995 Landsat 5 

1996 23/11/1996 Landsat 5 

1997 28/12/1997 Landsat 5 

1998 13/11/1998 Landsat 5 

1999 26/12/1999 Landsat 7 

2000 9/10/2000 Landsat 7 

2001 28/10/2001 Landsat 7 

2002 29/09/2002 Landsat 7 

2003 24/09/2003 Landsat 5 

2004 13/11/2004 Landsat 5 

2005 25/06/2005 Landsat 5 

2006 25/04/2006 Landsat 5 

2007 18/08/2007 Landsat 5 

2008 21/09/2008 Landsat 5 

2009 8/09/2009 Landsat 5 

2010 30/11/2010 Landsat 5 

2011 14/09/2011 Landsat 5 

2012 26/10/2012 Landsat 5 

2013 19/09/2013 Landsat 8 

2014 5/08/2014 Landsat 8 

2015 25/09/2015 Landsat 8 

2016 27/09/2016 Landsat 8 

2017 1/11/2017 Landsat 8 

2018 6/12/2018 Landsat 8 

2019 7/11/2019 Landsat 8 

2020 7/10/2020 Landsat 8 
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