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Abstract 
Bushfires have damaged or destroyed hundreds of buildings in rural and urban interface areas within NSW for the last 
decade. For instances, more than 250 residential buildings were destroyed in the mid-December 1993 to January 1994 
fires in NSW and a total 109 dwellings were destroyed in the 2001/2002 bushfires. These devastating bushfires have 
taught us many important lessons about bushfire causes and building damage mechanisms. One of these important 
lessons is that post fire building damage survey is an effective means for studying house damage mechanism and the 
survey findings can be used to develop better risk assessment models and consequently help us make informed 
decisions in bushfire risk mitigation planning and development assessment. In reorganizing the importance of bushfire 
building damage survey, NSW Rural Fire Service (NSW RFS) has established a bushfire building damage survey 
system for collecting, storing, retrieving and researching post bushfire damage survey data. The survey system 
comprises survey procedure, survey equipment and a survey database. The survey procedure documents when and how 
to initiate the bushfire damage survey. The survey equipment includes laptop computers with GIS functionality, GPS 
receivers, digital cameras, video cameras and other equipment required for measuring slope and distance. A database 
has been developed and installed in the laptop computers allowing the survey data to be entered, retrieved and studied 
in a more efficient and accurate way. The database captures three kinds of information, that is, general survey 
information about buildings and building owners, information required for bushfire attack assessment such as 
vegetation type, separation distance and slope, and building damage details like degree of damage, building materials 
of major building components, ignition source and residents behaviour prior to and after the fire front passes. The 
database is not only a survey data storage tool but also an analysing and reporting tool. This paper describes the 
components of the NSW RFS building damage survey system and the preliminary findings of the analysis of the survey 
data stored in the database.  
 
Introduction 
The objective of a post-fire building damage survey is to study building loss or damage mechanisms which will 
consequently help us make informed decisions in bushfire risk mitigation planning and development assessment. In 
recognizing the importance of bushfire building damage survey, NSW RFS has established a bushfire building damage 
survey system for collecting, storing, retrieving and researching post bushfire damage survey data. The survey system 
comprises a hand-held (Toughbook) computer installed with a survey database which is designed to a standardised 
AFAC/CSIRO protocol (developed during the 2001/02 Sydney bushfires) and other data collection equipment such as 
GPS reader, digital camera and video camera.  
 
The main feature of the system is the use of GPS, GIS and database technologies for collecting, storing, retrieving and 
analysing building damage or loss data.  So far, a total of more than 300 survey records have been collected and stored 
in the survey database. The majority of these records were obtained through the surveys conducted during the bushfire 
events of December 2001 to January 2002, October 2002 and December 2002.  
 
An analysis of these bushfire damage survey records has been conducted and the preliminary results support the 
requirements of the Planning for Bushfire Protection 2001 (PBP) and the buffer zone width prescribed for mapping 
bushfire prone areas in NSW in terms of the extent to which the developments in bushfire prone areas should be 
protected. In addition, the results have also confirmed some existing theoretical or established views in regard to 
bushfire attack.   
 

Procedure 
The procedure developed by the NSW RFS to be followed when conducting bushfire building survey is shown in 
Figure 1. As shown in Figure 1, the survey is initiated once the survey team within the Community Safety Directorate 
receives a building damage report from the relevant IC (Incident Controller) via reporting to RFS State Operations. 
After receiving the permission to enter the fire ground from the IC, the survey team will conduct the initial and detailed 
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survey. The initial survey is aimed to confirm and verify the initial building damage report received from the IC while 
the detailed survey is carried out in accordance with the AFAC/CSIRO building damage survey protocol.  

 
Figure 1. Bushfire building damage survey procedure 

 
The detailed survey is carried out in accordance with the standardised AFAC/CSIRO protocol is designed to capture 
three sets of information (see below). For each set of information, a number of data items need to be collected through 
the survey (See Figure 2).  
 



Bushfire Conference 2006 - Brisbane, 6–9 June 2006  
Life In A Fire-Prone Environment:  Translating Science Into Practice 

Paper No. 038    

The major survey equipment includes a hand held computer, which is installed with a database designed to facilitate 
the on-site data collection and off-site reporting and analysis, a GPS reader, a digital camera and a video camera. The 
database is designed to accept the AFAC/CSIRO protocol data and is linked to a GIS application, MapInfo.  The 
database is able to capture some of the survey information directly from existing GIS data files and therefore 
accelerates the survey process and improves the survey data quality. In addition, the survey data can be queried and 
reported in a number of different ways.   
 

 

   Survey  
Database 

General Information 
• Degree of Damage 
• Type of Building 
• Lot/Section/ Plan 

Numbers 
• Address of Building 
• Owner Contact 
• Surveyor 
• Survey Date 
• GPS Position of Building 
• Log Time 
• Comments 
 

Standard Site Assessment 
• Vegetation Type 
• Separation Distance 
• Slope 
• Type of Fire 
• Type of Fire Adjacent to 

Building 
• Orientation of Approaching Fire 

Building Details 
• Number of Function 

Levels 
• Materials of External Wall 

and Roof  
• Protection of Openings 
• Size of Building 
• Roof Profile 
• Deck, Veranda and 

Balconies with 
Combustible Decking 

• Detached Buildings 
• Combustibles 
• External LPG Cylinders 

 
 

Figure 2. Information collected during the survey 
 
Survey Database 
A survey database has been developed by using Microsoft Access. The database is not only able to be used as a central 
database to store and process all the collected building survey data but also able to be used as a portable database  when 
installed in the laptop computers which  allows the survey data to be entered, retrieved and studied in a more efficient 
and accurate way. The database is designed to capture three kinds of information, that is, general survey information 
about building and building owner, information required for bushfire attack assessment such as vegetation type, 
separation distance and slope, and building damage details like degree of damage, building materials of major building 
components, ignition source and residents behaviour prior to and after fire front pass.  
 
The startup screen of the database shown in Figure 3 provides a graphic user interface which enables surveyors to: 

• Enter/edit the data contained in the interim cover sheet; 
• Enter/edit the data contained in Section 1: Standard Site Assessment; 
• Enter/edit the data contained in Section 2: Building details; 
• Enter/edit the photos taken during the survey; 
• Enter/edit the video clips taken during the survey; 
• Query the database; 
• Preview/print various survey report; 
• Exit the application. 
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Figures 4 illustrates one of the three electronic data entry forms which are designed to capture and store the different 
types of data i.e. general survey information, site assessment information and building details. 
 

 
 

Figure 3. Start-up screen of the database 
 
 

 
 

Figure 4. General survey data entry form 
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In order to facilitate users to query the information stored in the database, a user interface for querying has been built 
within the database.  The database can be searched in many different ways via the query menu and the query results 
can be displayed in one of four formats i.e. datasheet, form, text or GIS map as shown in Figures 5 and 6.  
 

 

 
  

Figure 5. Sample query results in the format of datasheet 
 
 
 

 
 

Figure 6. Sample query results in the format of GIS Map 
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In addition to the querying capacity, a report menu is built within the database to facilitate the off-site data reporting 
and analysis process. With the report menu, one can generate a number of different reports. These reports can be 
previewed or printed in different formats such as text, chart or GIS map (Figures 7 and 8).  
 

 
 

Figure 7. Sample report in chart format 
 
 

 
 

Figure 8. Sample report in GIS Map format 
 



Bushfire Conference 2006 - Brisbane, 6–9 June 2006  
Life In A Fire-Prone Environment:  Translating Science Into Practice 

Paper No. 038    

Preliminary Results 
A preliminary analysis of the data stored in the database has been conducted and the results are: 

• The accumulated rate of building ignition (damaged or destroyed) varies from the separation distance of 
building to vegetation (See Figure 9). The accumulated ignition rates within 20m, 40m, 60m, 80m and 100m 
are 58%, 76%, 83%, 86%, and 92% respectively. This supports the PBP 2001 and previous findings of Ahern 
and Chladil, 1999 in regard to the adoption of 100m as the threshold distance beyond which no construction 
requirements are required and also justifies the 100m buffer zone width for mapping bushfire prone areas for 
forests and woodlands in NSW. 

• The percentages of the ignited buildings which are attacked by the fires approaching from South West and 
North West are 52.0% and 40.7% respectively being more than 92% together (See Figure 10). This indicates 
that aspect may have an effect on the building ignition in the event of bushfire. The extent of this effect may be 
significant but requires further investigation and statistical analysis to confirm this. 

• The percentages of the ignited buildings which take the positions of Ridge/plateau and Top of 1/3 Slope are 
48.3% and 27.0% respectively being more than 75% together (See Figure 11). This finding further confirms 
the established view that the buildings sited at such positions are subject to high level of bushfire attack.   
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Figure 9.  Correlation between percentage of ignition and distance 
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Figure 10.  Number of buildings by orientation of fire 
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Figure 11.  Number of buildings ignited by position of building 
 

Conclusions 
The development of a computer-based bushfire building survey system has been applied in NSW with the aim of 
improving data collection and analysis. The system is able to take the advantages of modern technological tools 
such as GPS, GIS and database technologies for collecting, storing, reporting and analysing the bushfire building 
damage information.  This allows the survey to be conducted more accurately and more efficiently.  
 
A preliminary analysis of the survey data currently stored in the NSW RFS survey database supports the principles 
adopted by Ahern and Chladil (1999) in regard to the adoption of 100m as the threshold distance beyond which no 
construction requirements are required and also justify the 100m buffer zone width in PBP 2001 for mapping 
bushfire prone areas for forests and woodlands in NSW.  
 
The preliminary results also suggest that the position of a building may have a significant effect on its survival in 
the events of bushfires. The extent of aspect requires further investigation with more data to determine the 
significance of this factor. 

 
Future Work 
The NSW RFS is examining the upgrade of the database to further enhance the usability and the off-site reporting 
and analysis capacity aspects of the database.  
 
The NSW RFS is further refining its suite of Standard Operation Procedures to administer the whole survey 
process and intends to conduct further in-depth analysis of the existing survey data to establish or verify the 
mechanisms of bushfire attack and the effects of aspect. 
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