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Rethinking fire spread and behaviour

HE number of high

risk fire days In New

Zealand Is predicted to
Increase with climate change
and more Intense and difficult-
to-control fires are expected to
become more commaon.

To Identify, mitigate and
adapt to future fire threat, the
New Fealand Government Is
funding a five year Extreme
Fire research programme
(2006-2021) led by Sclon’s Hu-
ral Fire team In collaboration
with other Mew Zealand ex-
perts and Intermational fire
srlentists.

The research programme’s
overall alm Is to Increase un-
derstanding of extreme fire,
and develop new ways to pre-
dict, prevent and fight such
fires. One of the mapor re-
search areas 15 4 re-examina-
tion of the way fire spreads.

Traditional models of wild-
fire heat fransfer and fire
spread assume a steady, evenly
spreading flame front that ra-
diates most of the heat ahead
of the fire to unburnt fuels says
Grant Pearce, fire sclentlst

“wa are testing a new theory
that heat at the fire fromt Is
transferred by turbulent con-
vection,” he sald.

“The theory is that as hot
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alr rmses (comvection), cold
alr sweeps In behind that and
the fire’s flames effectively are
pushed forward into the fuel,
causing a serles of peaks and
roughs within the burning
flame front.

“The taller flame peaks oocur
In areas where the air Is rising
and pulling the flame upward,
and the troughs formed by
the cold air circulating down.
These cause the flames o be
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® Fire scientist Grant Pearce collecting fire behaviour video foata

pushed out ahead, where they
can directly lsnite fusl”

The theory has besn pmo-
posed by the LS. Forest Ser-
vice's Missoula Flre Sclence
Laboratory and tested in labo-
ratory conditions there.

“Here In Mew Zealand, we
are carrying out experimental
burns using In-fire tempera-
ture and wind sensors and
high-speed thermal imaging,”
Mr Pearce sald.
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e from an in-fire camera.

Experimental burns were
carried out In subble fields
In summer 3008 and 2019
Each of the stubble burn plots
were about -4 hectares and
the evenly spaced crop rows
and uniform stubble helght
mimicked laboratory  fuel
conditions. The burn results
supported the new theory on
fire progress. “What they saw
In the lab, we saw In the field"
says Grant.

The team plans to continue
their work In heavler, more
complex vepetation, such as
porsa and wilding pine plots.
Introduced gorse 15 2 ublqul-
tous pest plant in New Zealand
and mature plants plus fallen
needles can add up to a very
high fuel load. Wilding pines,
or weed conlfers, can form
densa thickets that also have a
very high fuel load.

The new fire spread model
will be help New Zealand adapt
and respond to the threat of
extreme fires. Belng able to
predict extreme fire behaviour
will assist rural fire manag-
ors to assess risk, predict the
spread of fires, Implement
control measuras and improve
the safety of firefighters and
thee public.

Eclon 15 a Government-fund-
ed research Institute that spe-
clallses in research supporting
New Zealands forestry, wond
products and blomaterial sec-
tors. The Kural Fire Research
group, established I 1992,
focuses on developing devel
op the sclence and technol-
ogy needed to protect life and
property, and manage fire In
the E

See  www. ruralfireresearch.
co.nz for more Information.
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