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Statement of thesis format

This thesis is submitted as a thesis by compilation. Chapter 1 provides a general introduction
to wildfires and the wildland-urban interface, the gaps in the field and my research questions.
The following three data chapters (Chapters 2, 3 and 4) have been prepared as standalone
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synthesis of my research and highlights the contribution this thesis makes to our
understanding of plant flammability in wildland-urban interface systems and provides future

directions for the field.
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Abstract

Wildfires can have detrimental impacts on biodiversity, human lives and infrastructure,
particularly at the wildland-urban interface (WUI). The WUI consists of low-level urban
development nested within a broader area of predominantly natural wildland vegetation, and
as such, the WUI is the frontline of human-wildfire interactions. With many WUIs expanding
and wildfires becoming more frequent it is critical that we understand wildfire risks and
hazards at the WUI for effective future wildfire management. In this context, | investigate
patterns in flammability of locally-abundant plant species from urban and wildland areas in a

fire-prone WUI in the mid-lower Blue Mountains of eastern Australia.

| show that floristic composition of dominant plant species varies significantly among
dry sclerophyll woodland and wet sclerophyll gully forest (wildland) and home gardens and
parks and recreational (urban) areas of the WUI. Notably, urban areas have higher exotic
species richness and canopy cover which is driven by the prevalence of exotics in household
gardens. Given the significant floristic differences between urban and wildland areas, | then
compare patterns in shoot flammability across 45 woody plant species between these WUI
areas. | show that wildland plants are more flammable than urban plants via their longer burn
times (higher sustainability) and larger amounts of consumed shoot biomass
(higher consumability). In terms of native and exotic plants in wildland and urban areas, not
only are wildland native plants more flammable than urban exotic plants, but urban native
plants also have longer burn times, consume more biomass and in addition reach higher
combustion temperatures (higher combustibility) than urban exotic plants. Across all species,
| show that in general high-flammability plants contain lower shoot water content and have

heavier shoot dry biomass than low-flammability plants. Shoot bulk density and degree of
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ramification do not explain cross-species variation in flammability, and furthermore, none of
the shoot traits measured were significant in explaining differences in shoot flammability

among wildland-native, urban-native and urban-exotic species.

This thesis takes a novel approach to understanding fire risk at the WUI through the
lens of shoot flammability. My findings enhance our knowledge of how plants burn and
provide insights for selecting low flammability plants that may mitigate wildfire impacts on
human lives and infrastructure. Furthermore, my work underscores the importance in

understanding the influence of plant traits on flammability in fire-prone landscapes.
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