Proximity to vegetation is regarded by authorities as a cause of damage

Is Proximity to Vegetation the Cuplrit?
Ahern and Chladil’s paper in 1999 documented a putative finding that vegetation proximity was the cause of house loss. Regulations for new houses have since enshrined this belief as fact, eg, BMO and its predecessor WMO, Australian Standard AS3959 and mapped Bushfire Prone areas. Both the WMO and AS3959 calculations apply to vegetation within 100m of the house site. (This assumes the forest and shrub vegetation within 100m of the proposed house site is the only source of damage by radiation, flame contact and embers. WMO creators believed setbacks protect dwelling from wildfire’s ember attack zone. (Buxton et al (2009) quote Maughan and Krusel, 2005)). The WMO was replaced by BMO, and its calculations (Table 1 Clause 52.47, Vic Planning Scheme) do not apply to vegetation beyond 113m. Presumably, government believes these regulations will reduce house loss rate. This study is concerned that if vegetation proximity is not the cause, the regulations can have no effect on house loss, and the real culprit remains untreated. 

A belief has existed for several years that house loss is inversely correlated with distance to vegetation. At the apparent request of fire authorities, it was first documented by Ahern and Chladil (1999) and has been perpetuated since. It relies on their stated belief that the closest shrub and tree vegetation is the ember source. Their concept is as follows: The major cause of house loss is embers. Shrubs and trees are the source of embers. Therefore, closeness to vegetation increases house loss. Despite the flawed logic of this argument, their concept has been accepted by authorities, and vegetation (ie, shrub and tree) is regarded as a causal agent.  The validity and veracity of Ahern and Chladil’s paper is further examined below.   

In the meantime, a more meaningful and accurate causal theory can be stated as follows: 

House loss rate is inversely correlated with distance from ember source.  
This theory relies on two sub-theories:

Ember intensity reduces with distance from ember source  

Chance of ignition of a house is correlated with ember intensity 

This is the implicit theory underlying the work of researchers where they attempt to show that house loss rate rises with proximity to vegetation. It adds the following rigour to the analysis: 

It requires the ember source to be identified, and clearly, vegetation that cannot generate embers should be excluded.  

It requires evidence that supply or intensity of ember attack increases as separation distance reduces.  

It requires evidence that ignition is more likely if an area is more heavily bombarded by embers, or conversely, and less likely at lower ember intensity. Whilst this may be appear a reasonable expectation, it does not exclude the possibility that the source is one rogue ember from the medium distance cohort or that there may be a specific ember intensity at which house loss rate peaks, and that additional ember intensity has no further impact. 

Nevertheless, the Royal Commission has published this quote - “a 1999 study by Ahern and Chladil (1999) found that 85 per cent of houses were destroyed within 100 metres of vegetation”, and it therefore urged a greater separation gap – “something beyond 100 metres would be a more conservative choice from the perspective of safety” (VBRC, 2010). The VBRC advisers failed to identify this as a misquote. The Ahern and Chladil study found that 85% of burnt houses were within 100m of vegetation. But 85% of burnt houses has a very different meaning to 85 per cent of houses were burnt.
The Ahern and Chladil chart is reproduced in Figure 1. It is a cumulative chart. It simply means that as distance from burnt vegetation increases, more and more burnt houses are counted. Figure 1 clearly shows that 85% of burnt houses were within 100m of vegetation but it also shows that 20% of burnt houses were within 10m of vegetation. If the same Royal Commission misquote is applied to this finding, it would read - 20% of houses are destroyed within 10m of vegetation. Using the same logic, the Royal Commission could then have said that a 20% loss rate is more acceptable than 85%, therefore it is better to build closer to vegetation. It is unfortunate when Government policy relies on a misquote. 

[image: image1.emf]
Figure 1
Reproduction of the Ahern and Chladil cumulative loss chart 

Red circle shows 85% of burnt houses were within 100m of vegetation

Green circle shows 20% of burnt houses were within 10m of vegetation

Note:
This chart is unusual because the dependent variable is on the x-axis is “% burnt houses”. Distance to vegetation should be on the x-axis because it is the independent variable.  

Sadly, not only did the Ahern and Chladil study not make this finding, but also their study failed establish any evidence that distance to vegetation was a significant causal factor in house loss. Consider these points:  

- The Ahern and Chladil study counted all the burnt houses and measured distance from each house to nearest vegetation to the NW. There were also unburnt houses, but they did not count them nor measure their distances to vegetation. This is critical missing evidence and proves the study should never be quoted as a valid reference for house loss ratio or for proximity to vegetation as a causal factor. This means they were unable to exclude vegetation proximity as a coincidental factor, ie, an innocent bystander.   

- The Ahern and Chladil study does not identify the causes of house loss, ie, radiation, flame contact and ember attack, nor link them to the presence of vegetation. 

- Their study defined vegetation as trees and shrubs. Why trees and shrubs? “The primary source of ignition of many houses in Hobart and Otway ranges is likely to have been from air-borne embers. Grassland burns intensely in bushfires but does not produce much flying debris, which would cause a house fire. Therefore trees and shrubs are more likely to have been the source of ignition.” Moreover, they sought no evidence to identify if the embers that ignited the houses came from closest vegetation or from further away. 

In conclusion, the Ahern and Chladil concept has neither scientific validity nor veracity. The Ahern and Chladil study should be perhaps be classified as dilettante, and the subsequent maligning of vegetation by authorities be revisited, and force research studies to seek the real causes of house loss. To counter the maligning of vegetation, this study proposes the following vegetation guilt test: 

A given plant or patch of vegetation is guilty of house loss if and only if, it passes four proofs:

· It can ignite and burn

· When burning, its radiation, or flame contact or embers ignite the nominated house 

· The resulting spot fire continues to burn unchecked until the house burns down

· No other causal agent ignited the house.   

