
1 
 

 
 

C Y P D A ,  P O  B o x  6 4 6 N ,  
C a i r n s ,  Q L D ,  4 8 7 0 

( 0 7 )  4 0 5 3 2 8 5 6 
( 0 7 )  4 0 5 3 2 9 4 2 

2 4 / 1 0 / 2 0 0 8 

�����������	
� �
��
���������
� �

�����������
����� �
 

� ����� � �	
�� ���� �

���

� ���������������

��
�

����
�������


�����
�����
��

������������	���
�����
 �
	 �
����� � �
��� ��������

 



2 
 

Final Report provided to the Australian Government Department of Agriculture, 
Fisheries and Forestry. 
 
Project Commencement Date: 4th  April 2007 
First Milestone Report Date: 4th  October 2007 
Second Milestone Report Date: 22nd August 2008 
Final Report Date: 24th  October 2008 
 
Please Note  
The Milestone Report Dates and Key Performance Indicator time frames for this project have 
each been delayed by 3 months from the original dates shown in the Final Deed of Grant. 
This was amended on the 6th June 2007 with the approval of Gary Daly, National Landcare 
Programme National Component Coordinator, Department of Agriculture, Fisheries and 
Forestry (DAFF), Canberra. 
 
On the 7th August 2008 approval was received from DAFF to submit the 12-month Milestone 
report on the 22nd of August and to submit the Final Report on the 24th October 2008. 
 
Report provided to: 
Rob Cornhill 
National Landcare Programme National Component Coordinator 
C3W3L3 
Natural Resource Management Division 
Department of Agriculture, Fisheries and Forestry 
GPO Box 858 
CANBERRA ACT 2601 
 
rob.cornhill@daff.gov.au 
 
This Final Report includes the following information: 

�  details of the specific activities undertaken for the project; 
�  the success of each activity; 
�  how these activities have addressed identified NRM priorities, and are linked to 

regional plans (where applicable). 
�  any problems encountered, and how these were overcome; and 
�  details of communication activities undertaken throughout the duration of the 

project. 
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EXECUTIVE SUMMARY  
 

Fire is a significant management tool in Cape York which has evolved under aeons of 
Aboriginal occupation through to present day pastoralism. Changes to historical Aboriginal 
fire regimes appear to be contributing to a loss of habitat diversity and once common plant 
and animal species (Crowley and Garnett, 2000). In many instances, the change in fire 
regimes is favouring ‘thickening’ of some tree species, particularly Melaleuca viridiflora, 
contributing to a loss of biodiversity as well as productive pastoral land (Crowley et. al. 
2008). Fire management practices for sustainable production and ecology will only be 
implemented consistently by land managers if they show financial benefits to the pastoral 
business. 

In August 2006, a one-day ‘Economics of Fire Management’ workshop was conducted with 
more than sixty Cape York stakeholders at Artemis Station, Cape York. Landholders at this 
workshop provided baseline economic data and costs that would be associated with several 
hypothetical ‘fire event’ scenarios. A ‘Model of the economics of fire management’ was built 
through preliminary modelling of this data (Drucker et al., 2008). To improve the robustness 
of this model this project investigated the fire and fire management history of 8 individual 
Cape York Peninsula pastoral properties and attempted to link existing and potential fire 
regimes to financial performance.  

Eight years of firescar history data (MODIS satellite) was available for the Cape York region, 
the most comprehensive coverage in Queensland, and comparable to the data available 
Kimberley region of WA and the NT. The Cape York Peninsula Development Association 
(CYPDA) Fire Project also has the confidence and trust of the Cape York landholders, which 
enabled this project to gain access to their confidential financial data. The data was analysed 
to identify pastoral properties that lie within broadly defined fire management areas and 
within defined fire frequency and burning regimes. The firescar history images contain 
spatial information on the frequency of burning as well as the date, duration and direction of 
burning. The principle conclusions that have been drawn using the Cape York firescar and 
financial data should be transferable throughout northern Australia. 

The outputs from separate models of vegetation and fauna responses to fire in Cape York 
Peninsula (Gay Crowley, Tropical Savannas CRC) have been linked to fire, fire management 
and biodiversity. Links were also made with a project of Prof Dave Gillieson, (JCU Cairns) 
and Dr Garry Cook (CSIRO Darwin), ‘Assessing and managing structural change in woody 
vegetation in northern Australian savannas’, to support the assessment of the impacts of fire 
management on woody thickening in Cape York. Links with these projects permitted an 
integrated approach to the assessment of the financial consequences for profitable pastoralism 
and the economic consequences for society in general of existing and potential fire 
management regimes.  

Landholders were approached to participate in the project. Using a combination of remote 
sensing and interviews with land managers, each property was assessed as to the relative use 
of ‘early’, ‘dry’ or ‘storm’ burning and the resulting effect of achieving property management 
objectives (such as restricting dry season fires, maintaining healthy cattle, 
preventing/reversing woody thickening).  

Properties involved in the project were located within three broad fire management areas 
[North-western, Central and South-eastern Cape York]. The properties fitted within four 
burning regimes [(i) Low %, where less than 20% of the property burns in MOST years; (ii) 
Medium %, where 20 – 60% of the property burns in MOST years (iii) Low or Medium %, 
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where these classifications occur in Equal numbers of years and (iv) High %, where greater 
than 60% of the property burns in MOST years]. The actual average % area that burnt 
annually on each property ranged from 10%-70% on these properties. 

All the properties had land that burnt in the ‘early dry’ season burning (mostly deliberately 
burnt as firebreaks for later in the year); throughout the ‘dry’ season as wildfires; and as 
implemented burns in the ‘storm season’ (after the first rains) for controlling woody 
thickening and clearing moribund grass. 

Land managers provided their account books for the 8 years corresponding to the firescar 
imagery. Gross margin economic analysis and comparison of these enterprises were 
undertaken to compare and contrast the properties. This data was compared to the modelling 
results from the ‘Economics of Fire Management’ workshop held in August 2006. 

In this project relatively small differences between fire management regimes were observed, 
presumably because all landholders are putting plenty of effort into fire management (all 
landholders fought fires as well as implementing early season and storm season burning). 
Generally landholders will not supplementary feed their cattle when a significant amount of 
the property is burnt out; a lower ‘safe’ stocking rate appears to have been adopted instead. 

The economic data and analysis arising from this project revealed that on the 8 properties 
surveyed the numbers of cattle (head) sold p.a. varied between 228 and 1,010,  generating 
income varying from approximately $40,000 to $496,000 p.a. Gross margin (GM) per adult 
equivalent (AE = 400kgs animal) was found to range from -$27.68 to +$49.90. The reasons 
for negative returns on two of the properties are various but include low income and/or high 
feed/supplement costs and/or high helicopter/mustering costs. The above GM calculations do 
not account for a significant range of fixed costs, implying that actual profitability on all 
properties is fairly low.  

Gross margin/AE is also closely related to the percentage of the property area burned each 
year (which varied from 10% to 70% on the survey properties), with every percentage 
increase in property area burned resulting in a decline in gross margin of $0.83/AE p.a. 

A negative relationship between gross margin/AE and the stocking rate was identified, with 
every hectare more of land that is required to support an AE resulting in a decrease of 
$0.51/AE in gross margin p.a..  

If land is being sacrificed to burning each year, rather than having to purchase supplementary 
feed, less land is available to support livestock. In effect, properties that annually burn a 
greater percentage of their area have a lower carrying capacity ie. more land is required to 
support and AE.  

Properties which are very successful in fighting wildfires in the ‘dry’ season still bother to 
engage in preventative burning because preventative burning appears to impact on the 
number of years in which wildfires occur and need to be fought. For some properties it results 
in a substantial decline in the number of years in which fires need to be fought. 

Storm burning in ti-tree flats avoids a loss of carrying capacity worth $760 - $3,660 p.a. 
depending on the property size. Given the relatively low costs of storm burning, gross 
margins when conducting storm burning are superior to when just early season firebreaks are 
implemented.  

The above findings can be used to bring the generic model assumptions more in line with the 
actual property findings. Assuming that post-burn feeding costs are in fact zero (i.e. assuming 
that they would never be incurred), would be equivalent in gross margin terms to a 14% 
reduction in the stocking rate relative to that possible in the absence of fire. This would be 
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broadly in accord with a property that has a low to medium proportion of its area burnt each 
year. 

This project attempted to draw relationships between the mapped fire frequency information 
and on-ground vegetation trends. This was largely unsuccessful probably due to a number of 
reasons including: trying to relate a long period of vegetation change to a short history of 
mapped fire; a lack of information regarding the intensity of fires; a lack of historic aerial 
photography taken at comparable times of the year to the contemporary imagery; and 
physical differences in study sites and their management. 

Objectives of this project were to: 
��   Assist land holders and government to assess the economic costs and benefits of fire 

management on Cape York Peninsula pastoral properties. 
��   Develop a model capable of identifying the financial and environmental economic costs 

and benefits of fire management regimes on different parts of Cape York Peninsula.  
��   Use current and historical individual pastoral property financial records, environmental 

trend records, and remotely-sensed fire scar imagery to model the economics of fire 
management in Cape York Peninsula, for further application throughout northern 
Australia.  

��   Investigate the cost effectiveness and efficacy of: no management; ‘early dry’ season (2 
months after wet season), ‘dry’ season, and ‘storm season’ fire management burns 

��   Create awareness of fire management costs and benefits on Cape York Peninsula and 
northern Australia, via a communications strategy developed in association with 
stakeholder organisations. 

We believe that these stated objectives have been met. The developed model clearly allows 
Cape York Peninsula pastoral landholders to view the costs and benefits associated with fire 
in their region. It also incorporates an analysis of the economics of ‘early’, ‘dry’ and ‘storm 
season’ burning. The results found in Cape York Peninsula, as well as the model itself, could 
easily be transferred and applied to other areas of northern Australia. Project awareness, 
survey and feedback sessions with the landholders have already created discussion and 
critical thinking of costs and benefits of fire. The release of a brochure highlighting the major 
conclusions from this project will further inform Cape York Peninsula residents and 
organisations. 
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OBJECTIVE 1 - Linking fire-scar histories to financial records 

 

KEY PERFORMANCE INDICATORS FOR OBJECTIVE 1  
1. The preparation of fire-scar records, based on MODIS comprehensive information, for 

individual properties. 
2.  A representative number of Landholders are interviewed within the 3 fire management 

areas. 
3. Compilation of financial records for the last 7 years that correspond with fire scar 

imagery. 

 

OUTPUTS FOR OBJECTIVE 1 
1. Fire-scar history maps for individual properties. 
2. Landholder interview reports.  
3. Property Gross Margin Analyses. 

 

MILESTONES FOR OBJECTIVE 1 

1.1 Fire-scar history maps for individual properties 
 
Time frame – 05/2007 to 07/2007 

Satellite-derived fire history layers for the years 1999 – 2006 were compiled to generate 
annual fire frequency maps for the whole of Cape York Peninsula (CYP) over an 8-year 
period (Map 1.1). The fire scars where then classified into Early Dry Season (before August 
1) (Map 1.2), Dry Season (August 1 – November 15) (Map 1.3) and Storm Season burns 
(after November 15) (Map 1.4) so that the seasonality of CYP fires and individual property 
fires could be assessed. Compiling these layers on a whole-of-CYP basis allows us to zoom 
in to any particular property’s extent to view its fire history (Maps 1.5 & 1.6). 

The data on the burnt areas, through the same time period, was then analysed in greater 
detail to classify individual properties into various burning regime classes based on the 
percentage of the property burnt in most years of the 8-year period. Subsequent to this 
analysis a map was produced classifying CYP pastoral properties by their burn regime 
classifications (Table 1.1 and Map 1.7) as follows: 

- “Low %”, where less than 20% of the property burns in MOST years 

- “Medium %”, where 20 – 60% of the property burns in MOST years 

- “High %”, where greater than 60% of the property burns in MOST years 

- “Low or Medium %”, where these classifications occur in Equal numbers of years 

- “Low or High %”, where these classifications occur in Equal numbers of years 

- “Medium or High %”, where these classifications occur in Equal numbers of years 
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1 = Low % (<20%)
2 = Medium %  (20%<60%)

High % Burn Properties 3 = High %  (<60%)
ie. More than 60% of the property burnt in most yea rs

1999-2006

STATION Mean Median Max Min Burn Regime
XXXX 1Early 12.9 8.6 56.9 0.0 Low %

2Dry 30.3 34.1 74.5 0.0 Medium %
3Storm 13.0 0.3 58.5 0.0 Low %
Unburnt 43.8 41.2 99.5 8.5
Total Burnt 56.2 58.8 91.5 0.5 High %

STATION 1999 % Burnt Freq 2000 % Burnt Freq 2001 % Burnt Freq 2002 % Burnt Freq
XXXX 1Early 536 0.5 1 763 0.7 1 19525 16.9 1 9429 8.2 1

2Dry 56 0.0 1 37843 32.9 2 85789 74.5 3 47004 40.8 2
3Storm 0.0 1 0.0 1 104 0.1 1 517 0.4 1
Unburnt 114607 99.5 76593 66.5 9782 8.5 58249 50.6
Total Burnt 592 1 1 38606 34 2 105418 92 3 56950 49 2

Total Area (ha) 115199.4143

2003 % Burnt Freq 2004 % Burnt Freq 2005 % Burnt Freq 2006 % Burnt Freq
1Early 13030 11.3 1 65519 56.9 2 10452 9.1 1 0.0 1
2Dry 40677 35.3 2 6716 5.8 1 44437 38.6 2 16680 14.5 1
3Storm 24881 21.6 2 26672 23.2 2 0.0 1 67399 58.5 2
Unburnt 36611 31.8 16292 14.1 60311 52.4 31120 27.0
Total Burnt 78588 68 3 98907 86 3 54889 48 2 84080 73 3
115199.4143

� ��������
� ���	
 �� 
� ��
� ���������

� ��� �����
� ��� 	
 �� 
� ��
� ��� ������

Table 1.1 shows that for one property involved in the project, XXXX1 Station, statistics 
have enabled us to classify it as a High % burn property ie. greater than 60 % of the property 
burnt in MOST years during the 8 year analysis period.  

 

Table 1.2, which shows the statistics for each individual year, indicates that over 60% 
of XXXX Station burnt in 4 years out of the 8, while in 3 years out of 8 in between 20 and 
60% of the property burnt. 

�

Table 1.1: This table shows the summarised burn statistics for an example property in Cape 
York Peninsula and its burn regime classification 

 

Statistics also allow us to classify properties into which season they generally burn. For 
example, Tables 1.1 and 1.2 show that usually between 20 and 60% of XXXX Station burns 
during the Dry Season period (between August 1 and November 15) 

 

Table 1.2: This table shows the annual burn statistics for an example property in Cape York 
Peninsula and its burn regime classification 

�

                                                 
1 XXXX used instead of Station names for confidentiality reasons 
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Map 1.1: This fire frequency map shows land that has been burned annually over time. The 
dark green areas represent areas that have not been burned from 1999 to 2006. The bright red 
areas have been burned every year in the same period, with various degrees of burning 
represented by lighter shades of green, yellow and orange. 
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�
Map 1.2: This fire frequency map shows land that has been burned in the Early Dry Season 
(before August 1) over time. The dark green areas represent areas that have not been burned 
within this time period from 1999 to 2006. Bright red areas have been burned every year in 
the same period, with various degrees of burning represented by lighter shades of green, 
yellow and orange. 
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�
Map 1.3: This fire frequency map shows land that has been burned in the Dry Season 
(between August 1 and November 15) over time. The dark green areas represent areas that 
have not been burned within this time period from 1999 to 2006. Bright red areas have been 
burned every year in the same period, with various degrees of burning represented by lighter 
shades of green, yellow and orange. 
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Map 1.4: This fire frequency map shows land that has been burned in the Storm Season 
(after November 15) over time. The dark green areas represent areas that have not been 
burned within this time period from 1999 to 2006. Bright red areas have been burned 
every year in the same period, with various degrees of burning represented by lighter 
shades of green, yellow and orange. 
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Map 1.5: This fire frequency map shows land that has been burned annually over time on one 
particular property. The dark green areas represent areas that have not been burned from 1999 
to 2006. The bright red areas have been burned every year in the same period, with various 
degrees of burning represented by the lighter shades of green, yellow and orange. The dotted 
green polygon represents an area said to be experiencing woody thickening. The dotted red 
line represents where aerial incendiary burn runs have been conducted. The dotted green line 
represents where on-ground preventative fire burning is usually implemented.  
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Map 1.6: This fire frequency map shows land that has been burned on one particular property 
in 2006. The brightest red areas have been burned later in December 2006, with earlier 
months of burning represented by lighter shades of orange, yellow and then finally light 
green, which was burnt in August 2006.  
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Map 1.7: This map shows pastoral properties that have been classified into various 
burning regimes based on the % of the property burned in MOST years in the 1999 – 
2006 time period. The dotted areas represent areas National Parks and the white areas 
represent Non-Pastoral properties. The darkest areas represent properties where over 60% 
of the area has burnt in most years in the 8 year period. The lightest areas represent 
properties where less than 20% of the area has burnt in most years in the 8 year period. 
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MILESTONES FOR OBJECTIVE 1 
1.2. Landholder interview reports  
Time frame – 08/2007 to 12/2007 
 

A survey for the current project covering the main income sources and expenses 
associated with running the property has been developed to enable us to establish the baseline 
economic level of each property.  

The survey also specifically attempts to extract information on the management costs of 
fire. These include fire prevention and fire fighting costs, the costs that may be incurred when 
large fires damage infrastructure, eliminate grass for cattle feed, or necessitate extra livestock 
management and feeding. 

We also attempt to determine the type of land on each property, recording the 
vegetation types, vulnerability to fire and grazing value to the property owner. 

Finally, the survey seeks to determine the level at which property managers rely on 
outside help for fire management and prevention, and record some anecdotal and personal 
thoughts on the value of fire.  

To view a copy of the full survey see:  
 

APPENDIX ONE – FIRE ECONOMICS SURVEY 
 
MILESTONES FOR OBJECTIVE 1 
1.3. Property Gross Margin Economic Analyses 
Time frame – 08/2007 to 12/2007 
 

The original proposal stated that the project would endeavour to enlist at least 8 
pastoral properties from Cape York Peninsula. In the end, only 8 property owners committed 
to the project. The participation of 8 CYP properties in the project represents about 20% of 
the serious pastoral properties in CYP. 

The Gross margin economic analyses for each property have been completed and their 
analyses, description and comparisons can be found under section for Objective 3 – Model 
development. 
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OBJECTIVE 2 - Environment Trend Analysis 

 

KEY PERFORMANCE INDICATORS FOR OBJECTIVE 2  
1. Modelling of native flora and fauna response to fire in Cape York Peninsula from 

historical environment information. 
2. The compilation of historical models with current environment information including 

Gillieson/Cook woody vegetation project. 
3. The comprehensive linking of environmental trends with fire history. 

 

OUTPUTS FOR OBJECTIVE 2 
1. Historical environmental-state maps. 
2. Environmental change maps.  
3. Linking the environmental trends with fire history. 
 

MILESTONES FOR OBJECTIVE 2 
2.1. Historical environmental-state assessed for 8 properties  
 
Time frame – 07/2007 to 12/2007 
 
2.1.1. Fire History 

As part of the environmental state assessment nine-year fire scar history maps were 
created and properties were classified into fire burn regimes as reported in Milestone Report 
One.  
 
2.1.2. Woody (tree/shrub) vegetation response to fire  
2.1.2.1. Project participants and available historical imagery 

Areas that had supposedly ‘thickened-up’ in living memory on each property were 
shown to us by landholders and locations recorded using a GPS.  

Early black & white aerial photographs of these locations were sought to determine the 
historical state of tree/shrub presence versus grass presence in the environment. Historical 
photography could only be sourced for 5 of the 8 properties involved in the project. So the 3 
other properties involved in the economic assessments were not included in this part of the 
study. 

Table 2.1 shows the historical and current aerial photography that was available and 
sourced for the 5 properties. 
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Table 2.1: Aerial photography sourced for environmental state assessments 

Property Historical imagery sourced and date Scale 
1 1955 (24/9/1955), 1991 (1/7/1991), 2008 (4/7/2008) 1:50,000; 1:25,000; 1:25000 
2 1955 (29/9/1955), 2008 (4/7/2008) 1:50,000; 1:25000 
6 1955 (Sep-Nov1955), 2008 (4/7/2008) 1:50,000; 1:25000 
7 1957 (21/6/1957), 2008 (4/7/2008) 1:50,000; 1:25000 
8 1958 (24/10/1958), 1991 (20/9/1991), 2008 (4/7/2008) 1:50,000; 1:25,000; 1:25000 

 
2.1.2.2. Contributing factors to environmental change 

In assessing the environmental change and relating it to fire frequency, an underlying 
assumption is that the 9 year fire frequency regime that has been mapped is actually 
indicative of a longer time period. “How much longer?” is a question that cannot be answered 
easily. However, it is reasonable to expect that most of the natural conditions that determine 
susceptibility to burning (soil, vegetation, elevation, landform, slope, etc.) have remained 
similar. A strong relationship between fire frequency and these factors does suggest that the 
fire frequency mapping is indicative of long term trends. On the other hand, management and 
rainfall may have changed considerably. 

Of the families that manage each property involved in this environmental state 
assessment, two have been involved in managing their properties for over 50 years; another 
two were have managed their properties for over 20 years, while the remaining family has 
managed their property for 6 years. 

Figure 2.1 shows the average annual rainfall in 5 year periods, from the 3 closest 
recording stations to the properties involved in this project. The rainfall period shown 
corresponds to the period from 2008 back to the date the earliest aerial photography could be 
obtained for this historical assessment, 1957-1961 to 2002-2006. Aurukun is located on the 
western coast of Cape York Peninsula, while Coen and Musgrave are situated in the centre of 
the Cape, both centrally and towards the north.  

Average annual rainfall increased from the early 1960’s to the mid-1970’s, before 
reducing until the late 1980’s. Average annual rainfall then increased again for the next 
decade before decreasing from the turn of the century (Figure 2.1).  

Rainfall records alone might suggest that tree/shrub density should have remained fairly 
stable over the 50 year period of interest. If anything, some woody thickening may have 
occurred as we are into the first period of decreasing rainfall following a decade of increasing 
rainfall. 
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Figure 2.1: Annual average rainfall for 5 year periods in between 1957 and 2007 at 
Musgrave, Coen and Aurukun, Cape York Peninsula. Divisions are based on periods of 
increasing and decreasing rainfall. 
 
2.1.3. Environmental state assessment 

Environmental state of woody (tree/shrub) cover in areas of ‘higher’ and ‘lower’ fire 
frequency on each property was assessed using two methods: 

a. Aerial photography analysis 
b. Current on-ground measurements of tree basal area, canopy cover and ground 

cover. 
Due to differences in property location their burn regimes varied between the ‘higher’ 

and ‘lower’ fire frequency areas studied within each property (Table 2.2). 
 

Table 2.2: ‘Frequent’ and ‘infrequent’ fire regimes where sampling was conducted to 
determine environmental state 

P r o p e r t y  c o d e

'F r e q u e n t '  -  
N u m b e r  o f  f i r e s  in  

9  y e a r s

' I n f re q u e n t '  -  
N u m b e r  o f  f i r e s  

i n  9  y e a r s
1 3 . 4 1 . 5
2 5 . 3 1 . 0
6 5 . 6 1 . 0
7 7 . 5 1 . 8
8 5 . 0 1 . 3  

 
 
 

2.1.3.1. Aerial photography analysis of ‘woody’ versus ‘non-woody’ state 
Aerial photographs were scanned using a Microtek ScanMaker 9800 XL flatbed 

scanner.   
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Grid areas were clipped from each aerial photo and were projected to the coordinate 
system ‘GDA 94 Zone 54’ with a 2nd Degree Polynomial Warp, using the ‘Cubic 
Convolution’ function. The ‘Nearest Neighbour’ function was used on some photos where 
the ‘Cubic Convolution’ function resulted in poor image quality and increased blurring).  

Photos with a scale of 1:50000 were projected using a 1m pixel resolution, whereas 
1:25000 scale photos were projected with a pixel resolution of 0.5m.  

Approximately 12 ground-control-points were used to rectify each photo with the RMS 
error kept to less than 10.  No topographic correction was applied.   

Photos were viewed in ArcGIS some histogram adjustments were applied to optimise 
the regions of photo where grid counts were conducted. Images were stretched using the 
‘Standard Deviations’ stretch function with the deviation (n) being adjusted from 2 to 5 based 
on the contrast requirements of the individual photos.   

Single image photos used for ‘woody’ vs ‘non-woody’ counts. After viewing study 
areas in the stereoscope for visual ‘calibration’  a simple ‘woody’ vs ‘non-woody’ binary 
classification of points (n=100) on an overlaid vector grid was conducted. 

Tree/shrub (woody) and grass (non-woody) presence counts were conducted at 4 sites 
on each image (Total n=400) for each year that the aerial photos were available ie. 1950’s, 
1991 and 2008.  

Note:  

·  False positives of identified ‘woody’ vegetation is more likely than ‘non-
woody’ due to difficulties distinguishing the ‘non-wood’ ground cover colour from 
‘woody’ cover. 

·  Large photo scales may result in crown overestimation (Fensham and Fairfax, 
20072).  Therefore, the 1:50,000 scale photos from the 1950's may result in exaggerated 
‘woody’ cover estimates compared to the 1:25,000 scale 2008 photos. 
 

2.1.3.2. On-ground measurements of tree basal area, canopy cover and ground cover 
Three field trips were conducted to assess the current woody vegetation state on-ground 

at locations corresponding to the aerial photography.  
On each property a minimum of 60 sites (100 metres apart) were assessed for woody 

basal area, canopy cover, and understory groundcover. 30 monitoring sites were located in 
each of the ‘Frequent’ and ‘Infrequent’ fire regime locations described in 2.2. 

Woody basal area (m2/ha) measurements were made using a Basal Area Wedge or 
dendrometer. Canopy cover was measured using a ‘Bitterlich stick’. Ground cover was 
measured as ‘the number of woody stems under 1-m height in 5m radius around the 
monitoring point’.  Counts over 200 were simply recorded as ‘>200’. 

                                                 
2R. J. Fensham and R. J. Fairfax (2007) Effect of photoscale, interpreter bias and land type on woody 
crown-cover estimates from aerial photography. Australian Journal of Botany, 55, 457–463 
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2.2. Environmental change for 8 properties assessed and determined AND  
2.3. Environmental trends linked with fire history on 8 properties 

 
Time frame – 12/2007 to 02/2008 AND Time frame – 02/2008 to 03/2008 
 

These two Milestones are addressed here simultaneously. 

 

Preliminary research and modelling work concerning woody thickening of grassland in 
CYP using historical environment information has been conducted to develop an 
understanding of the native flora response to fire in Cape York Peninsula (CYP). The paper 
also matches fire management with the maintenance of grassland habitat for the endangered 
Golden-shouldered Parrot.  

This understanding developed from this work will better equip us to link environmental 
trend maps with the fire history. This work has been documented and a manuscript has been 
submitted by Gay Crowley and Stephen Garnett to the journal Austral Ecology. The 
manuscript is titled: 

“Reintroducing storm-burns as a means of restoring Melaleuca viridiflora- invaded 
grassland and grassy woodland on Cape York Peninsula, Australia.” (Crowley, G.M., 
Garnett, S.T. and Shephard, S.). 

 The following abstract describes the work: 

“Abstract. This paper examines loss of grasslands and thickening of grassy woodlands 
on Cape York Peninsula, Australia, particularly the role of storm-burns (fires lit after the first 
wet season rains) in their maintenance. Trends in disturbance features, fuel characteristics, 
ground layer composition, and woody plants dynamics under combinations of withholding 
fire and storm-burning over a three year period were measured on 19 plots in three landscape 
settings. Population dynamics of the invasive woody species, Melaleuca viridiflora, were 
described in detail and 20 year population projections under different fire regimes were 
generated. 

Numerous Melaleuca viridiflora suckers occurred within the grass layer, increasing 
each year regardless of fire regime, and were rapidly recruited to the canopy in the absence of 
fire. Storm-burning had little impact on fuel, ground layer or woody plant composition, but 
maintained open vegetation structure by substantially reducing recruitment of Melaleuca 
viridiflora  to the canopy, and by reducing the above-grass- layer abundance of several other 
invasive woody species. Twenty-year population projections indicated that withholding fire 
could cause a seven-fold increase of Melaleuca viridiflora density on ti-tree flats, and that 
annual to triennial storm-burning should be effective at maintaining an open vegetation 
structure. These findings argue against vegetation thickening being an inevitable consequence 
of climate change. Storm-burning is thus recommended as a method for maintaining 
grasslands and grassy woodlands being invaded by Melaleuca viridiflora.” 
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Environmental change trends have been linked with fire history on each property using 
three methods: 

a. GPS points of suspected woody thickening areas overlaid onto the fire frequency 
layer 

b. Comparison of woody vegetation grid counts on historical and contemporary aerial 
photography in locations of ‘Frequent’ and ‘Infrequent’ fire regimes. 

c. Comparison of tree basal area, canopy cover and ground cover in ‘Frequent’ and 
‘Infrequent’ fire regimes. 
 

2.3.1.  GPS points of suspected woody thickening areas overlaid onto the fire frequency 
layer 

The GPS waypoints identifying areas of suspected tree thickening have been overlayed 
onto the fire history maps to make an initial link with tree density and fire history (Figures 
2.2, 2.3, 2.3, 2.5 and 2.6). Photos from the actual sites have also been included.  

In most cases, areas which have thickened up in the eyes of the landholders are also 
areas which have been mapped as having a low burn frequency in the past 9 years. In many 
cases this can also be related to heavier stocking rates in the particular areas, which reduces 
the available fuel load for a burn.  

 
Figure 2.2: The fire frequency layer in relation to suspected woody thickening points 
(orange) and woody vegetation grid count locations (red squares) on Property 1. Fire 
frequency ranges from dark green (0 out of 9 years) to yellow to dark red (9 out of 9 years). 


