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Wildfires Causes
A spark, in the presence of fuel and oxygen, can cause a fire, which can furth'er spread depending on various weather conditions.

" ASPARK + FUEL&OXYGEN - = FIRE! X WEATHER CONDITIONS

 Fires can be sparked by natural causes, i Fuelis usually dry | Certain weather conditions
but most wildfires in the U.S. are vegetation. can make fires bigger, faster,

‘ caused by human activity. ‘ #‘ ’ and more dangerous.

Natural causes:

= Stroﬁg wind
=

Lightning Heat from = :
strikes the sun :
"-‘\f"' & Drought

Human activity:

T Vehides& o Cigarette High temperatures
O™ machinery S( butts ' & low humidity
: - Oxygen is almost :
T J everywhere,
R Fireworks Al Campfl_res
% & burning
brush
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Transport and
communications
(9%)

Unidentified

factors

(18%)
Other causes
(1%)

General public

(52%)

Natural causes

———— Natural factors
(1%)
. Arson (14%)

. Agricultural

-~ operations
Causes of -  (8%)
Forest Fire
Logging and
Forestry

operations (1%)

Man made

causcs

» Lightning  Discarded

« Sparks from cigarettes
rockfall « Power-line arcs

» Spontaneous « Shifting
combustion cultivation

= Volcanic eruption « Sparks from

equipment
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Wlldfire Types
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Parts of a wildfire
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L.A.C.E.S.

Remember the memory jogger LACES when on the fireground.

s Lookout A lookout must be assigned to a safe vantage point with
communications to all crew members to specifically watch for

hazards.
e Awareness Monitor and lookout for changes in fuel condition, weather

and topography that affect fire behaviour. Crew condition,
work progress and other nearby crews and equipment must
also be monitored. Safety gear is compulsory.

¢ Communication Maintain lines of communication and report any problems.
Fire fighters maintain communications with all crew members
and command. Any communication problems and black spot
problems are reported. Ensure your instructions are clear.

e Escape Routes Check for at least two escape routes and advise crew of these.
Develop and communicate the decision trigger to activate an
escape.

e Safety Zones Identify and work from an anchor point when possible. Select
or construct a large enough area for anticipated conditions.
Park your vehicle in a safe spot.

sz—c.py(&\F@W\JLJ)A\;U\}TC)L}\&“&J“J}-W\gﬁ;u‘&m‘f}bouy‘g_,.4
Laagdd 5 bl 23« | LOOKkout L

815Uy i liadly 35350 e iy il dlo ) il y ol | AWATENESS A
ISl £ 50y il cliast 0157 gy wlaladly Lol ) e 121 | COMMunication | C
E
S

GAl elael BIST MY (09 ,d) ) i b b5 e as'WI | ESCapE routes
U poadl i paiy 21 LU Wl Safety Zones

Alignment of LACES with WATCHOUTS

LACES WATCHOUTS

Lookouts * Hazards

* Observe

Awareness * \Weather
* Actions
* Think

Communications * Communications

s Understand

Escape Routes * Try out

Safety Zones * Try out

USE OF LOOKOUTS, AWARENESS, COMMURMICATIONS, ESCAPE ROUTES,
SAFETY ZOMNES (LACES) SYSTEM FOR SAFETY ON THE FIREGROUND
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Threat to human
health

Alr quality is
affected

N

DBPs produced by
reactions between extra
nutrient and disinfectant

Fish habitat altered

Food chain
Burden on urban water Eutrophicati
treatment system utrophication
Increased
reproduction of
bacteria and algae Increased turbidity
with toxic DBPs

f f T J

Increased nutrients and
> heavymetalsinthe & I“c':eased Increased water
water body sediments temperature

A L
1

Produce WOOd'f Increased overland Canopy cover
debris and ash flows and erosion loss
L) [
Smoke T Soils hydrophobicity
[ —
Burning of the artificial
materials from nearby
conmmanities Forest burning
A
[

Impact hypothesis diagram
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Companion Computer
SSD algorithms for Fire detection

b) il 1

[ Telemetry J (Digital camera]

(UHF/4G/5G)

Flight Controller
GPS/IMU

Comparison of Tower observer with EYEfi, Fire watch and
Forest fire
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Permanent monitoring, —_ >
_— data collection and Lt )
processing.

. detected?

False fire alert!
Low altitude UAV returns to 0 “°
base. Medium altitude UAV
maintains observation

m \ Real fire alert! Contact e ™ |

ground level teams! & ves
Medium altitude UAV
maintains observation.

Is fire Potentlal fire alert!

Launch low altitude UAV!

Gromd fovel Low altitude UAV provides |

o assistance to the ground;
E . level teams and performs
post-fire damage assesment.]

Network of unmanned aerial vehicles wildfire

Directional radios

Do il A
Internet connection

Bsecamp 7
1A

Schematic diagram of FireWxNet
web cameras and wlreless se_nsor-network have been used as
a hybrid wood tire detection.

Webcam

,_ Senicr nodes
S0l panels R
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Fire service
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Sensory
Radiancey
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Firey

Background
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Wildfire monitoring with multi-sensor devices
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Outlook of forest watch gadget

f‘ Optic
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Spectrometer

= Spectral analysis

Air Quality sensor Dl(;):;de
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Pressure &
Pow: Temperature
;;“ckr & Humidity
e sensors
L] . | el
Monoxide gas { i ,{
\ sensor e,
%‘z, 4
&\N The Mam Components of the Sensor Node.
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Comparison Amongst Different Forest Fire Detection Techniques

Dg::izert::th]ilqeue Cost Practicality References
(Aslan et al_, 2012), (Diaz-Ramirez et al_,
Wireless Sensor : . 2012),
Based Techniques Medium High (Bayo et al , 2010), (Bouabdellaha et al |
2013)
. (Oliva & Schroeder, 2015), (Filizzola et al.,
Sa‘f;”ftf Based Very High | Very High 2016), (Coppo, 2015), (Koltunov et al.,
Systems 2016)
o (Narasimha Rao et al.| 2018), (Wong &
Dlgl;a;n{;;“em High Medium Fong, 2014), (Cetin et al._ 2013), (Q. X.
Zhang et al., 2018)
(Krill et al., 2012), (Cruz et al., 2016),
Air Borne Techniques High High (Allison et al., 2016),(Dennison & Roberts,
2009)
Neural Network (Soliman et al_, 2010), (Chauhan et al_,
Based Low Low o 2013)
(Giriraj et al., 2008), ( Zhang et al, 2009)

Summary of fire detectors technology

Comparison UAV WSN SCT HTCD
Cost Moderate Moderate Very High High
Efficiency High High Low Moderate
False alarm(s) Low Moderate Low Moderate
Accuracy High High Moderate Moderate
Detection delay long Small Very long Long
Fire behaviour information Yes Yes Yes None
Other purposes Yes Yes Yes No

Unmanned Aerial Vehicle (UAV), Wireless Sensor Network (WSN), Space-Craft Technique (SCT)
and High-Tech Camera Devices (HTCD)
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MANAGEMENT OF FOREST FIRE

1. Prevention

. . |:> 2. Detection
Fire-risk analysis

Priority assessment Monitoring
Plan exercises and . Simulation
visualization / Life cycle
stage in Forest
- k fire } -

. N\ management ) _
4. post-fire management 3. Fire suppression

Fire assessment
Post-fire reconstruction
planning

Emergency rescue
Fire-fighting data in
real time
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[ Revenges J [Labor Conflicts |
Conflicis around
[ Arson profected areas
[ Weather
Uncontrolled burning|
eontrolled grazing
[ Fuel accumulation - Forest Fire J “{ (subsidind)
Extensive crops
[Imnd abandonment } (subsidized)
[Intmﬁng recreational use ]
_[ Garbage burning
[ Low forest productivity E Low awareness of fire danger \
by wrban populations Declining control on
lorest areas
l Investigation of fire canses ] Promtii of premanent ]
Weather forecmst | emplovineeind in Toros prsocim

{ Law enforceiment I [ Agrevment with bical
people at mabural parks
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Power

generation/transmission/
Railroad operations and distribution
maintenance 2%

3%

\

Firearms and explosives
use
0.2%

Misuse of fire by a minor

5%
Recreationand |
ceramony Debris and open burning
7% 39%

Equipment and vehicle use
13%

Arsonfincendiarism
24%

Fire
Causes

Debris Burning 42%
Incendiary/arson 32%

Equipment 13%
Children 4%
Misc. 3%
Campfires 2%
Smokers 2%
Railroad 1%
Lightning 1%

categories of wildfire causes
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: Defensible space
Home ignition potential .

(5 Distance to overgrown
1 Roof s g

vegetation (0-100 ft)
{6 Distance to other combustibles
(non-vegetation)

2 Siding
3 Combustible attachments (e.g., deck, fence)
4 Distance to adjacent homes

Background conditions

@ Distance to dangerous B 1 g Address posting
topography ) - Ingress/egress
Slope - Driveway clearance

k@ Adjacent fuels (100-150 ft) Driveway length

J

o

FOREST FIRE DANGER

FIRE WATCH, EARLY SHIFT or CEASE HIGH RISK ACTIVITY (SHUTDOWN)

Fire Danger Class Restriction Duration
IAfter three (3) consecutive Workers must maintain a2 one-hour FIRE WATCH with until after the fire danger class falls below MODERATE

days of MODERATE fire risk |zporopriate fire fighting taols

Once a _ fire risk | The FIRE WATCH Increases to two-hours untll after the fire danger class falls below MODERATE

begins

After three (3) days of Workers must follow EARLY SHIFT (ceasa HICH-RISK activi- | Until after the fire danger clzss falls to MODERATE for 2
fire risk ties by 1:oopm) and maintain 2 two-hour FIRE WATCH consecutive days, or falls below MODERATE

Once _ firerisk Workers must follow EARLY SHIFT and maintain a two-hour | Until after the fire danger clzss falls below HIGH for 2 or

begins FIRE WATCH more consecutive days
After three (3) days of Weorkers must CEASE HIGH-RISK ACTIVITY in forest and Until after the danger class falls below EXTREME for 3 or
fire risk grassland (shutdown) more consecutive days, or falls below HIGH

1o Wbl §il> o axill Ghgiue

All Clear Advice
iy | G| 5

A A A

Syl Cad yllg plasl 1o 2l Ll ks Slis ole Jaino jhs s 3g3 3593 S Gy @il

OO Lads Sg 13> oS Jilallgl Jilall gl #lg)3l Jilall gl 219)31 e ybleo
gl yu5 > glindg s> Sl Bplaall Jgling  Olaiuall alip 4l
el dgyed Olelind 33l - pléal) slaniwdl of
\\\ Bl 4 e SHig yaiii 3
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UL Gl £ 3351 dl> b il Jaixall soiamall Gl phas Olasis ciual
Bpabainll B3 o (sl et Glasd lel] 3l o Sasi Li> dago Glogles yig5 o

Sl 55>yl sgiune padid §ilyml shs Cauinad agd LIl Aol el .oblall 85l dlaiall
a3l o il Olelya 3l aasdg el

' (AFDRS) 33321 i3 331l yblixe Wiy plii bgiuus
‘ agiwly b5 :(lawgio) Moderate
idhio 3 Ghall lasio oSy g3lbl e @l .3l plare Gl bl (Sa

O ail) laiiwe S (paiye) !-Iigh
82> £33 sic dleoiw 3l bo )8 Bpuhs Gl (S Gl HSa

lliang clils dilesd O3 Wlelyo 3l 3551 :(a0aui) Extreme
blall gy dnlsl clihs b @b Syghasdl aaaud sSig Aoy o]yl Cagu
BSuo 8;0l8al) s (oo Llel e (asiune Lillliang cul S5 @l 131

bl el pbs gblie jsle sl 3 Lle clilsy LJ_?T U0 t()18) Catastrophic
anSaialy Oyl Calazadl 1l w g pball 03 3 3yl alol aeas O Jiliall (o B - Goyall Cagplall thasT o 030
bl A 8 ol Sz Luall 5 Glol 38T 80 M ol eliadlun e 181> 21,31 add o gz soll e

Chimney cleaned

and screened. Wood pile,

100 feet of

garden hose = " fuel tanks

___ /as attached. - oy : and other
Storage shed £ 57, g N o burnable
located away}r "3 i oF - materials
1 r :
- e

{7

« 30 ft from
structures.

from home. | r’. 3

.

)

bumning: recycie muich
and compost whon" .
possible.

Vegetation
i i . mowed 100 fit
riveway accessible from any
. hs Thin and prune
with address visible. conorous treds! structure.

(www.chloetafire.com zige :;aall) 3ol 5o LEL dhs

Know The Fire Danger Ratings

The Australian Fire Danger Ratings (AFDRS) levels are:

[MGBERATENT] [Ficr |

Plan and prepare Be ready to act
Take action now to For your survival, leave

protect life and property  bushfire risk areas

34



G Hblw Oluwso g9

diuno 33> ddhial G3yadl Jlas Ohubie e OBl pn OB 13 @yl Blge (5yadl s DOlhbie ciuas
Audall Dbaldl gblio UM o3a suiws Fire Area G pedis 3 ag ogdull Wl Lo (33> lla
p98ho 138 O G el e (32> 9o Jlaz>!
Ao Dlgais Hlaol @i A8 basdl guwge Ji> sl o e plasiwl Ohubsell Olus o
Ol sblell Harvest Safety Alerts slasdl G Sl DL Jo> oleg wualall JIP‘L_v
G99 Lo giipall yb3all @l 5385 o
&M@Q‘dewdl@%ﬂlpwbm mdoml&il)ﬁlb@.&bs@lofuu
Jledl zuai Gle (gadaid gl (sl Go (3855 .z ladl 1839 Las Extreme nauddl jubiell
U TRV I PEN

Oy sha 31553 jamaS Gayadl jlas Db alasawl Wlise
Sblall $hs e ol dins

°

;‘)&‘@,’I)}Lﬂ&;\)g: ‘\0‘ N =l 0

ST
=9

L
[
.
¢
C-
e
[
D
7
Z

g " Al pldaid) Ayl
AL15) Ly ) 2 s e T

it &b Aol |

N
¢

@

G v
Ay <) Glseal

@D,

Gl (o A1 Clliadial

;

35



YOUR FIRE RISK TODAY 15

| TOTAL FIRE BAN 1l

T 1
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What is a Red Flag Warning? dersh Al ol gy olobail)
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¢ Gusty winds with low Humidity

R L (P R A
@ Abundant lightning on dry vegetation bl wlad 5 5 Leis AN oAl

@ Very dry and unstable’eonditions
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LR

N Stay indoors and keep windows closed.
Keep your pets indoors too!

=== When using air conditioning, keep the
@sss outdoor air intake closed and clean the filter
to prevent outdoor smoke from getting inside.

(§) If you go outside, avoid exertion and consider
wearing a respirator (N95 or P100 mask).
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Everyday Wildfire Preven tlon

N"W‘A Most wildfires are caused by humans — many everyday things can create @/)(//AS
Keep ignition sources far away from dry vegetation, wood, and other fuel.

Have a clear 10 foot radius around campfires, ﬁ Maintain vehicle brakes & tires, and
burning brush, etc. Never leave fires ==y secure tow chains to avoid dragging.
unattended, and always properly extinguish. Don’t drive on dry grass or brush.

Use grills/smokers on gravel or N\ Water your lawn & keep grass cut.
wry paved surfaces. Mow lawn early in the morning and
when it’s not windy or excessively dry.

Never toss lit cigarettes on the ground. Awavs follow Bund Bais & et aticrs
Put ashes in a metal container with a tight lid. WS IRLOW BUIT.UAH S (T PUia LIl
Be aware of weather conditions. Low humidity,

heat, drought and winds are conducive to fires.

-~ .

Keep water stored near campfires, fire pits,
grills, smokers, burning brush, etc.
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Wildfires can escalate qwckly

Wildfire growth can be terrifyingly sudden and deadly.
Prepare ahead of time so you'll be ready.

Clear brush away from your home
S to create defensible space

Use fire-resistant
landscaping

Q Know your potential
™~

=3

==

evacuation routes

Have an emergency supply
kit ready to go
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EVACUATING FROM WILDFIRES

Always stay aware of your environment.
Leave when asked by your local emergency officials.

SIS S Cover up to protect against heat and flying embers.

IAKE ﬂCTlON IMMED““EI.Y | \I | Wear long pants, long sleeve shirt, heavy shoes/boots,

Leave as soon as evacuation is recommended by fire officials R /," cap, aface mask, goggles or glasses.

to avoid being caught in fire, smoke or road congestion. 3 . e : ¥ R T
A delay could cost your life! e || A Fonel

Ny
Take the initiative to stay informed and aware. Listen to your = ﬁ \'~Epsure your emergency
A radio, TV, or alerts on your phone for announcements from T, / ..SU.PP'Y Kitis in your vehicle.
law enforcement and emergency personnel. =5 S s

SR

~—

.

: /A\ “\Enact your evacuation plan that includes the route you'll take and ’
X /-designated emergency meeting location outside the fire or hazard area.
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