Biophysical modelling of risks and feedbacks from forest fires

The role of plant traits

Dr. Philip Zylstra

Centre for Environmental Risk Management of Bushfires

a®a] UNIVERSITY
OF WOLLONGONG
AUSTRALIA



Ecosystems

Plant traits




CURRENT APPROACHES

s

H_,_,\ 1. Represent flammability
m with fuel load

Ay

. 2. Approximate plant trait
’\
;& effects




30

20

10

Observed flame height (m)

Surface fuels only

30 -

+ structure

30

20

10

+ leaf traits

GIPLOS o

Biophysical Mechanistic Modelling Quantifies
the Effects of Plant Traits on Fire Severity:
Species, Not Surface Fuel Loads, Determine
Flame Dimensions in Eucalypt Forests

Philip Zytstra'~*, Ross A. Bradstock'™, Michael Bedward ™, Trant D, P *, Michaed
D. Doherty™, Rodney O. Webar', A. Malcolm Gill*, Geoftrey J. Cary®

1 Cortro for Environmantal Risk Managermon of Busifires, Bclodical Scuncas, Univarsty of Wollongong
Woliongong. NSW, Austraia 2 School of Ecosysiem and Foreet Scences, The Universty of Melocume,
Craswick, VIC, Austraba, 3 Fernar Scheol of Er and Sccaty, Australan Nasonal Universay,
Acton, ACT. Austrakn, 4 Prysical, £matoomental and Mathermatosl Sclences, Unpeessty of NSWADFA
Cankera, ACT, Austraka

., :--~;

L O S

R o W

-

D, 3
e s & e

-~
Ao
Rl Y

oA




Plant traits

A physical model of heat
transfer from a burning
leaf, plant or stratum to its
neighbours
+

Plant and community

Sstructure
_|_

Leaf trait effects on

flammability

Fire behaviour

UV

Fire impacts

—

Ecosystem
influences




y '\.
] - A 1
— Austral i
=T aral e Yahv; Ecclogical
L LU OUOULUWLY A Journal of ecology in the Southern Hemisphere Socky
Augiraka

Original Article
Flammability dynamics in the Australian Alps

Philip John Zylstra s

13 March 2018 | https://doi.org/10.1111/aec.12594

7—<

Yellow-bellied Glider )

8% ‘ | | Wi

6%

Likelihood of fire

2%

0%
0 5 10 15 20 25 30 35 40 45 50



FRaME

Fire Research and Modelling Environment
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Fire behaviour

Average flame height
Average flame length =
Average rate of spread

1m, (s.d.= 0.7 m)
1m, (s.d.= 9.6 m)
= 0.03 km/h, (s.d.= 0.02 km/h)

Direct attack was possible 88 % of the time
Parallel attack was possible 95 % of the time

Percentiles of fire behaviour (m, km/h)

Height Length ROS

0% 0.7 0.8 0.02
5% 0.7 0.8 0.02
25% 0.8 0.8 0.02
50% 0.8 0.8 0.03
75% 0.8 0.8 0.03
95% 2.9 2.7 0.08

100% 3.8 3.5 0.11
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Flame height (m) ROS (km/h)
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Fauna risk statistics

The hollow was heated to 43 degrees Celsius

Mortality was © % likely

Heat flux 20 m above ground
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The hollow was heated to 66 degrees Celsius

Mortality was 100 % likely

Heat flux 20 m above ground
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