Fire science in action in New
Zealand: Pigeon Valley flre

HE 219 Plgeon Val-

ley wildfire was New

Zealands largest for-
ast fire In more than &0 years,
burned mare tham 2300 hec-
tares and cawsed the evacu-
ation of more than 3000 peo-
ple from Wakefield.

Plgeon Valley &5 near Mel-
=on In the north of Hew Zea-
lands South Island. A spark
from a tractor working In a
fiald was all that was needed
to start an extreme fire just
after lunch on a hot, dry and
windy February day. The
fire spread rapldly up steep
land Into planted forest that
ranped from recent cutovers
and re-planting to intermed!-
ate and mature stands.

The fire spread very rapidly
and showed ‘extreme fire’ be-
haviour, producing flames up
to 30 metres high, and throw-
Ing embers 500 metres ahead
of the spreading flame front.
At these levels of Intensity,
the fire was unstoppable ws-
Ing any of the fire-fighting
methods avallable, so the fire
control strategy was a defen-
slve one, evacuating peoaple,

protectng properties, and at-
tempting to Hmit the spread
of the fire around its bounda-
ries

Pradicting fire behaviour

Fire sclentist Yeronlkca ClIf-
ford from Sclon embedded
In the Flre and Emergency
New Zealand (FENZ) Incident
management team coordl-
nating the fire response. Sci-
on 15 a Government-funded
research Institute that spe
clalizes In research support-
Ing Mew Zealands forestry,
wiood products and blomate-
rial sectors. The Rural Fira
hesearch group, established
in 1992, focuses on develop-
ing the sclence and technol-
ogy nesded to protect 11fe and
property, and manage fire In
the landscape {(www.ruralfir-
eresearchocoonz). Sclon’s fira
sclentlsts regularly Join the
Incident management teams
during major wildfire events.

veronica used tools devel-
oped by Scion and collabo-
rators to help support fire
operatlons, Including the

fire prowth prediction model
Frometheus, and the BlueSky

AScandinavian

smoke modelling framewnrk
originally developed by the
LI5S Forest Service. Using the
Prometheus model, together
with data on hot spots col-
lected by drones, the po-
tential for fire flare-ups and
escapes could be predicted.
This Information was critical
to declslons on evacuation
and road closures, and the
process for re-entry of evacy-
ated propertles.

The Sclon team also ran the
Bluasky modal fregquently to
produce smoke predictions
that were used by fire, chvil
defence and public health
agenches to Inform the public
of potentlal health concerns.

Mear real-time prediction

Baing part of the operation-
al team during fires allows
Sclom’s fire research team to
test thelr models under real
conditlons, as well as collact-
Ing more data to valldate and
Improve thelr models. Back
at thelr Christchurch haza
the team reconstructs fires
after the event to help them
ot & better understanding of
what happened, and why.

P
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# some of the damage from the Pigeon valley fire.

The fire research team’s
alm Is near real-time predic-
tion of fire spread and effects
thorough the Unking of fire
detection, fire growth predic-
tion and smoke models with
high-resolution weather fore-
cast data. The research team
s confident that soon, when
a new fire starts anywhere In
the country, 1t will be awto-
matically detected using ther-
mal Infrared satellites. Infor-
mation on the new fire will
then be linked to the latest
weather data which, in turn,
will feed Into the Prometheus
fire behaviour pradiction
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medel to produce estimates
of fire size that are then used
by the BEluetky smoke model
to pradict emisslons concen-
trations and smoke spread di-
rection. Predictions of where
the fire and smoke are likely
to po and how fast they will
spread, can be used to mo-
bilise fire-fighting resources
miuch more rapldly and effec-
tively than tn the past, and to
warn the public of Impending
threats. Scion hopes to have a
prototype ready to trial with
FENZ by 2020, This work Is
also part of the Extreme Fire
research programme.
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