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ABSTRACT

The increased occurrence of hot, dry, and windy weather is resulting in worsening fire
conditions withfive of the worst fire seasons on record in British Columbia occurring since
2017. Two critical daily periods have implications for fire growth: peak burn and overnight
conditions. This study aims to provide insights into changing conditions during peak burn
and overnight weather by investigating trends in hourly weatireables(temperature,

relative humidity, and windspeed) and associated fire weattiees (Fine Fuel Moisture

Code, Initial Spread Index, and Fire Weather Index) across differegéoclimatic
EcosystenClassification(BEC) zones in British Columbia. Historical weather data from

June, JulyAugust and Septembepanningwo periods,19902005 and 2002021 was
analyzedat an hourly scalél'he analysis revealethe greatest magnitude of change occurred

in the afternoon hours for all zones and months in the study. Spread event conditions are
occurring more frequently and BEC zones affected by the rain shadow effect are seeing more
significant results indicatinggarming and drying.This analysis of hourly weather highlight

the implications of observed trends on expected changes in fire behaviour with a spatial and
temporal lensand can be used to inform wildfire management practices across British

Columbia

Key words: hourly weather, BEC zones, climate change, wildfire management
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CHAPTER 1- INTRODUCTION
Cli mate change & fire

Huma&rmugedenhouse gas emissions have resul
increasiAg boyf 120120 (Il ntergovernment al Panel
regions, globally, have experienced cli mate
occurrence and adverse effects associated wi
hazgricdhds ergover nment al Panel on Climate Changq

| ongerandbroitetrerf,i re seasons (wWiltam nii.ngcateGeHt)i nad a

A nobmbluet of research has been conductec

change on wildland fires. F-bhaahygans ekaal ni ¢
effects of changing climate on gl obal wil dl a
and009. They found that fire activity, inclu
fire season, fire intensity, cdndnaftier e¢ hsaenwgeer i
emi ssion scenarios (Flanniiggamt ed alcomRdDi0OBt) en

results suggesting an overwhelmingly positiyv
wildland fireog®obay | fyinaibhyp anhggative rel a
Brandenburg, Germany) and 10 studies with tr
and negative trends. Further reseoartdmuiendt d of

show agreement on a trend toward extreme fir

(Abat zogl ou et al ., 2019; ElI'lis et al., 2021
et al., 2021; Jolly et al., 2015; Meyn et al
Wotton et al ., 2017)

Wil dfire fundamental s

The physical process by -whdehstombdupheaonn
however, the bebapteoodir ntghfe fcihraer avcatreireisst i ¢cs o
envir olnhnee nfti re environment I s comprised of f

(Countrymlme ilmMt7rer)acti ons among these three

environment for fire by either accelerating



Wagner, 1983; Agee, 1996; Swullivan, 2017), w

intensities across the | andscape (Van Wagner

Weat her has a dominant influence on fire
processes that both directly aniemprdianactel vy
rel ati vevihadmmr cictiypi tati on affect fuel moi st urt

201arndenioi sdaitrer mi nes whet herswst aifnreesmizasnt i

Temperature has a strong influence on the ca
increase in temperature, precipitation needs
moi sture |l oss in fine fuels, 10% €&lmd amerdii ggam f

et al.Wi n2dosl6a)f fect the drying rate of fine f
moi stur acr aehtrhersgeqlud & eidnepeapcetire & sVaafy eWagner ,

1987 Rred mitdivtey i nfl uences the moisture cont
humi dity has been | inked with (tWeer tdhe veetl ogplme,n
2016)

Il n addition to fiuedd skhoey sft actoli mpacdat e wmi
and directi oM nafs fsiurpe | yp rochy e & @ac a rhbeu sftiiraen .
Wi nds &haenog Ifel bonie cl oser to fuelaxceHeadtafngt H
spread t-lhhe@atwigvigmpdwdfladialhidtigatree mpade aadf of t he
fl ami nignaforadntabl Emberllsoft is increased in ar

whiich associtatoemdy wiptdirad ¢ s, wignads y dwst devil s

pyrocumul oni mbus devel opment, st r(oweg tdowvendr a
al . ,.whoeln6 )hot , dry, windy weather conditions
across the |l andscape, fires experience rapid
energy (Sullivan, 2017) and challenging supp

FWI SyGwvteernvi ew

The influence of weather on fire growth a
understand and forecasthd iRier e eWeaavti hoeurr |pnodt eexn
was developed by feder al government fire res
(Van Wagmrt,t olng 8 2 0T0Oh% FMdnse & psitr emmbret Kegf weat h
vari akemperlétiumrd ,speed, r el &t ipwe chypmitditti yo,n arnre



dai |l y LaSSTL. awsRoAhr mi t ag.e, T2H0e0 8we at huesre dvad raiud balt ees
si x firiendweeaptsheesrent ati ve of pealE(lgWhrei ng con
(Forestry Canada Fire Danger Grbawsod9&2Ar mat
20DBhere are three primary itrhcei cFd sneo fF ufed e IMon

( FFMC) , Duff Moisture Code (DMC), and Drough
Precipitation -
Relative Humidity ;rele;ip\»/l;aﬂa; dity Precipitation
Wind Sped Temperature
Temperature Temperature

Fine Fuel Moisture Duff Moisture Drought Code
Code Code

FFMC DMC DC

Initial Spread Build-up Index
Index

ISI BUI

Fire Weather Index

FWI
Fi guWeeat her parameter |
the Fire Weather | ndex
The fuel moi sture codes are differentiate

hol di ng capaadnet yt,akemsdrfwoherd uwdts t®@ meet equi l
content with(vVae Wagn€&hbhgo mebhAeé) Fuel Moi stur e

represents fuel moi sture IinPileéeditgirt atsiman| ( * O
the | ast 24 hours), increased relative humi d
to draw in moisture from thg eaverwnmkent ncr @

decrease depending on the atmosapproxi mandl y
12h ouarts 25AC, 30% relative humidityThaend 10Kkm/

FFMC value indicates fuel receptivity to ign



availabilityThé Dunhe MoystfueésCode (DMC) rep
beneat h ulpi,ttoweh7Zicchrh i s comprised of decomposin
dryinghppmexiOdataegl Y2 5IAC and 309%urmaull @&tdii wee h u mi
hoprreci petaeedinng 1. 5mm is required to effec:
|l ayer (Van Wagnte ,t HI9B8d )moi &t mrae liyndeéex, the
represents fuel moi srt varnedd il amiggtfee ed se m not dpanif
These famprsoxiddatyel ydr5 under adeAgQu icroen dci ut i uol nas
2hour precipitation to exceed 2.8mm to eff e
1987) .

The fuel moi sture codes, FFMC,wdMC and DC
i nt er meidcieasiw@ i ic hd rpeoptreansddinst | otf hd t he $pri éaadadl Sp
(I %h) ch consi der s t ha& ntdhpeMC efaumnadanisi unnap tsipoene d
representedlpby ndeand®BdJd i ved from a combinat
DC Finally, an overal(lFWIindexc¢cak bd|S&1 eaeh diVe a t
BUt o r eproevseamatl |t ppeoe leinafieedhs cy at 6d f ndmcat or

possible fuel consumption and rate of spread
Fire Growth Threshol ds

Thr esdfol tdlssg s Flddmu ded by management agenci e
potential fire danger dudéotsdt @urrmembturard foanr
periods of exRotemer mdlP el tgpmbedvddns (def i ned as
event wher e as ubdtddrnotweahle x mi i r®1 at i(vPeoldyurs hor
& Wotton, ®RWHltkelmues associated with extreme f

understand conditions where fires are I|ikely
rapid gr(dbavhldhe Aat E&§MC of 91 and above is assc
spread&fAlTaxhoder, 2006; Wotton, 2009). An |

as a key i ncivemdttoan toifa\Mopdg(tRooaddur2 01,201 Wang et
Al t hough there i,s whoi cthhriess hlpgsdse aadfnfecBoldidattveer a s
(Wang., e2028Bhe overall FWI takes into consi de
value of 19 has been | i&Wwoded othgWawdlile)te dli .r e( &
found FFMC was t he smoasetadr cabecuesotsesmg aagmiee co hr e a



alsecommend | S| 4&rhdi eleWIc aatso rtsh eo ft ocphoi c e . Th
spreadbyvseaedason spring (March, April, May) ,
(September, Oca corboesrss Naoornwedrb eand used ecozone

area, providing a mpreadbawvesmtd| dgspregcloniadl y

country.

Tablt eThresholtdheal lit®sr &t emmme Fu el Moi sture Coc
Spreadex (1 SlI) and Fire Weather I ndex (FWI)

FWI Systemindices Spread Day Thresholc Reference

FFMC 91 Taylor and Alexander (2006); Wotton (200¢
ISI 8.7 Podur and Wottof2011); Wang et al. (2014)
FWI 19 Podur and Wotto20117)

Fi Management and the Diurnal Cycl e

A typical operatiienaletfwiereenf ilddlOtOihn ga npe rlidodd
resources (crews, equipment, aircraft) are a
day to respond to new fire starts and wor k t
patterns of rteé¢mapevaet hueniandy | ead to peak fii
1600h and 1800h whé¢ » wieaé hhiateassdtoccurrence of hota t
dry, and windy weather is resulting in worsening fire conditiéh& of the worst fire
seasons orecord in British Columbifave occurredince 201{Government of British
Columbia, 208). Extreme fire weatheesults infire behavioutthatexceed the capacity
and effectiveness of suppression personnel and equipment. Under periods of extreme fire

growth, resources are removed from active duty due to safety concerns

Conversely, the | east active time for fir
relative humidity is at i1its highestyéams] ng
more observations of ovegrBmilght efti rad .gr @2wt2h2 ; h
2024) These studies have shown the number of
increased gl-@bdBlay cfhr cepo vl®dr7ngi gh @ 2 )hladf i re i n



increased20Z®anl QID0OSandl t hatO0Oadlevewegset burnin
assoomiagthed arge -20f@sof ebdn@l2Obla7rl20y24)dai |l y min
temperatures were found to rise at a faster

narrowing of the diurnal temperature range (

Many of the assumpti emsn amdarl ayt ifamal bpeerasva
chall engededue etxd reme f.Maaywsatuhlerescamgdieei o
weat her and fire behaviour are expected to b
(Abat zogl ou et al ., 2019; FI annigan et al .,
al ., 2010; Parisien et al ., 2H023e;v eWan g heet naul:
of changing weather havenot Tyheits bseteund ye xapil nosr e
understand how changing weather patterns are
analyzing trendasriosshobhel yuwéakdehours of ot

dadaamad hourly fi.re weather indices

Research question:
This thesis investigates the following resea

What {(gewonds aphicalilny,hawnrdl diweataHdry)(t emper a
humi dity, amdrwi weéasmeed) ndi ¢ e s mpdFRRMC,e viedlt,
t hr eschacnl dose fdreotne cat end st or isaln nwenaggt H evre eetr d Dalts
2005 a6Rd 2@&ld0Voss biogeoclimatic ecodBydttemhcl a
Col ummbi a



CHAPTER 2- METHODS
Study Area

This study focuweat bear uadeansiaddoveagtalce 0SS
province of Blrhiet ipsrhovdonlcuembiisa.geogr aphically
climatic contlanddbsgaarpdhss timd |l uences of t hi
mount ai af fneocigseéesur e patteronfsthér BPanc West ©OoeBast
ranging from 48AN to 60ANsemandesevarsi at pngf t
sout her nBrbiotridelrt @dlbbomkeiad forests in the nort

|l evel to alpine tundra.

Due to the diversityCoffumlciosysitt mss wi o m

detailed approach to analysis and avoid aggr
(Meyn et al ., 200W6) guBretbskhsCemembhrads!| assi
each zone representing generally homogenous
zones are characterized by the Biogeocl i mat:.

Mei dinger &TRopastull99ilLyres BEBEzCo rzeosneass ahnal
accurately refl eomogaeanqus maoupchpgpmabé bhar a
are an effective unit for examining the i mpl
However, because eRBHC omygorcead | y edxipfefreireemcte d tuhned

changing clriembdiiefedirlelntbley depending on regio

BEC zones are classified into subzones and v
within the broad cl asses. Ffi u rev Bbeevh awii toluirn an
tdhsezenbs dmat awihtzkeidogr aphic features | i ke sl

Of the l1l4eBg@tneesmesomi tted from analysis
(<20 weat her sdtahtda oAlsp)i naen dT uinndcrlau dzeeWi el (oA : O
Bi r8WBQ( st at i-Boonrse)a,l SUiSBeLPISprt ac e ohs), Mountair
(MH4 stations), Engl entaShSE3S it tad @ osB)G2 Biume hE
stations), HMPRtndcddradd o nBi)ne a(n@DkBIp assttaa li ohasuy gl a

BEC zones with suffici emitgdvwremdlhiede & ttalhe ob
White and Bl ack :Sp2ru cset affa rmen skh@ WIBE s K: e (MCOWH



stadiohsterior

Mo ne@mr uce

Cedmn3d Hiemattldoraidagri(d SCHFi r
ZMSst aamadnSub

(I DF: 33
Bordela la) S BiEEc &« oNeBS

Mean climate characteristiTal2 ¢andeacsummary a
weat her station elevation daab8 ¢ mean, mini mu
® WEATHER STATION
BEC ZONE
N
1:10,000,000
Figareaap of British Columbia showing the Bi
(BEC) zones used in this analysis: Boreal 'V
Western Hemlock (CWH), | Inrt tee ri ioo-F iCiza(alg D BHe ml o c
Mone&amruce (MS), and Sub Boreal Spruce (SBS)
indicated by the circles.



i

Tab2lMean cl|l i mat e c hBiroagcececrliisma tcisc fEcro styhset e m C
zones hesedftruadny 411999601 Char acteristics shown i nc
mean larermpae( ACUMAET) , mean war me(sAtC Mo)T me e mp e
coldest mon¢ACtMCWITEr atdirfd erenti al (ACt)wWken M)
mean annuall precipitation (mm, MAP), mean su
Sept e(mMbeenrt)r e for Foresth.fGonservation Genetic

Zone Area MAT MWMT MCMT TD MAP MSP

BWBS 158 04 14.0 -14.0 27.9 638 333
CWH 11 6.5 14.6 -1.0 15.7 2256 494
ICH 5.24 3.3 14.6 -8.6 23.1 779 302
IDF 414 4.2 15.4 -7.5 22.9 503 203
MS 2.74 1.5 12.1 -9.3 214 692 239
SBS 1031 2.3 13.7 -10.2 23.9 652 286

Tab3t eSummary of weather station elevation da

Number of Elevation (m)
Zone Stations Minimum Maximum Mean
BWBS 29 382 1126 774
CWH 49 21 869 310
ICH 53 191 1608 907
IDF 33 330 1220 890
VS 23 861 1683 1408
SBS 44 600 1580 897

Weat her dat a

Hi stori cal recorad s i onfc | huodu rnlgy tweengptehreart ud e ,
wind speed, and calcul at ed oRaWIt o tnhlit asfd odnISF MC
were downl oBdetdi showvbodhismbea Ser vice Dat aMar't
.csv files. Weather recoadd wenehg(duped byl
Septembedr peparated into t(WDRDDbe apRdrRkl6006 f or
with each period gr duoii negctiobbdsw®m vcaad mpoanrsi sboyn sh o

the two periods

Precipitation was not included in this st

variability across the | andscape. Unl i ke ob



wi ndspeed which are measurable across the | a
very patchy across geographic areas. I ndir e
through the calcul at eed ofmWI| viaard isebdcH, uidtardw farso ra
anal ysi s.

The weather stBatiitamssh WCsbdddh mbye atSheer vi ce ar e
Forest Tegochradd3mgy BSransmit station data to s
Temperature recor ds Arfe parte sheorutr | tyh @ ntt eempvearl ast, u n
relativeé %uoudi di f ksnp dédpd es emitnuthe dwWer age befo
hourly tr(&ASmiladginoRdeS5event of a station f ai
value, the data is interpoleatdeids tfarnocme nweeairgbhyt
met hodol ogy. |l nterpol ated tenmpexmd/ukme tics co
account for elevation di ff eardg nucsetse da nuds irnegl aatni
el ev-atljosted temperature grid in combination
vapour to dry air. The completed and continu
then used to calcul ate tdel ccgM aMatdli igvaegd eiod | o
and Pickett (1985).

Data Cleaning

The dataset generated for this study cons
23weat her s tBartiitoinssh fatcarlousi®29h e r aw weat her

observations were reviecwread meoetrhodtflorrrdatus i @

Thesczore method is a standardi zed assessment
far from the mean. -§ § pried dloldy ,wi dtlu il eass sudiyn g
theresdosr e af N2 or N3. Becatusad itmicapst wrdiyn

e

observations at the exsceme ehdB4 Wwaswmer €oa
exclude what appeared to be true outliers fr
tri mming t(Takd &at aemes mmeaddiBesbmgr |l y constrai
range ,loifk@llay aexcl udi Tget FEdMCobsat-£@t pogskewr
values in the original dataset exceeded this
errors, c¢cleaning the data reduced the number

101 in the final dat aset .



TabdDat a ranges for each vari ablceo npsaerded n ot h
data cleaned to both N3 z, and N4 z

Dat a Ranngaex )( mi n
Vari abl e "

Raw Cleanm®3d z)Cl eankds z)
Temperatui -5@®0 -8-3 4 1242
Rel ati ve 0100 0100 0100
Wind Spee 065 021 026
F Wi 0160 0-3 8 04 8
FFMC 0105 010 010
I S| 0115 012 015

Anal ysi s

Me a n , Mediercamtdic®&pari son

Hour |l y vwaeraitahbelres (temperature, relative h
Weat hewalrmnm@Ggék BE, Ived r,e FWdmpared bet OO t wo
2005,2@PpO0wBYy month (June, July, AuguBWBS,and S
C WH, | CH, | DEpmM&ri $S863% werhebshrodouazlted whena
data from each2005me2 @BBD)YE owda s( 1p9090 ed t o repr e
conditions occurring at each hourly timestep
tests lootkleyd att how weather at X RKoortbe the
same X hour during period 2.

Weat her data from individual st ®&EICons wa:
zone | evel chanagcareoesishit areadyi on, rather than at
Hourly mean,5 hmerdd enft,d ddfnst h% t hree weat her val
FWI vafriraimlees wo twiemee pceoriilpdadrsemal ysi s was com
R Studio (R Cor 8daBeam, wa®2 WNislecdhatiptl @estidtiot t |
compar e nhehaen sSWRS2ndst ati sti cal anal ywass packa:
used to conduct a quanovhemddiad nygresdcadrbt v d rei a
val he. WRERkage is more robust to outAlliler s c
testasiugridiv ia toaliE®e 05 .



Il nterprmeéamnj omeodoifan ames @5t Hh percentil e

This study has a focus on informing deci s
Several studies have confirmed climate chang
windier (cAmat zo®plheu et al ., 2019; ElIlis et a
Guindon et al., 2021; Jain et al., 2021; Jol
2023; Wang et al ., .T2h0ils5 ;s tWod y olnoeke dlacr ®290sl 7

a change between two t iRmesuddrsi oty eati nttlea phrced
i nfer a treervd riom memdg ftiowear ds condi tions ref|

hi gher fuel moisture or | ower fuel moisture
Each variable was assessed independently
negative) betOvese m Mdh2101G6Ot0aset s for each of
( mean, mediearncemtdi 1I96). The six variables cho
relate to fuel moi stur e. I f conditions are
or a decrease to relative humidity, fuels wi
wolud mbehemazar dous, as i ndicatkEMOyY ItSle dnd eF Wl
where higher values indicate drier( Mauwmel s and

Wagner, 1987)

Therefore, this study considers a &édwar min
of the variables assessed were in the direct
conditions, and a 6cooling, wentimgodédireaodi o
|l ess hazardous fire environment, as indicate
weat her indices, or an increase to relative

Due to the use of | onger time periods (16
and comparison of multiple variables, the re
occurring due to climate change andnitnf orm o

Spreadhbaghol d

Examining the differences in how often Fi
wi spread weeprtexceeded was challenging due t
and t he onbusnebrepra tonfo sd & ipleye &fiwd .addrasa wkre, pdol
i nt oddiplay i ods :0510)0 hQ Oh@Q O 0B 00BJO0QARO&NKME 4) 180C(



230&0&md the tot al percentage of records excee
19) was calculated and0O6bmgatadedBplvrdat hbel
by month and BEE€ gemeent age oBel etcodb eadveodi do b s e
skewing results due to a gr ealt2elr didemisentof o
change of each daily period was -2t0h0e5n acnadl c ul a
20@280 21 time periods by month and BEC zone.



CHAPTER 3- RESULTS

Mean, Meditdner cend i95% hourly compari son

Eaohi tBECsEgne inlt7/Ri8s s¢ aw(d2pit hhaodulr st exs t4s mo r
weat her vme a sadmesssn , x n3 dli'baenr,c panotdi 19 hourly dat a
compari sons-2f0r0bm dtah ease29@h dd dtheasat0 06 al68 number
stati stOfcaadl It etshtes.si gni ficant results generat e
with a war mi ngTabblde driyhengSBS emadng had the gr eeé
results with 59.6%, followed by the |IDF at 54
were significant with a cooling trend for CWH

amountl iong cwioth 2.1% foll owed by the BWBS at

The number of hours wi<tOhiOaS5)shgnméawcanmedi &,
per cevmatsot ahddsummari zed by variable, month, a

with a cooling and wetting trend are summari z



M p

Tabel eand significant shifts with aawdremi ng
7.0verall, very few hoTuhres MS ozwoende ah acdo otl hien gmotsrte
to the o€Cbhelri zgnttsends occurred most often 1in

July and August.

War ming trends were seen most often in Jul:
war ming trends for BWBS, CWH, MS, and SBS whe
both I CH and | DF. The SBS zone had otweed nboys t
the I DF and |1 CH. Most significant warming tr
val ue, foll owed by the median (Temperature, R
most significant shifts in thandametdha@anl edot | Diwe

shiftst'hHher deret i995e compared to the oth®er vari at
per cevmathob e pr erVdll,enwi tfhort he SBS zone having tF

significambhrocesntat et weather with a war ming

Tabst eSummary of significant findings of the 1
number, and percentage of significant finding
values indicate the zone with the highest per
Cooling, Wetting Warming, Drying
Zone Number of Percentage with  Number of Percentage with
significant results significant results significant results significant results
BWBS 20 1.2% 422 24.4%
CWH 11 0.6% 675 39.1%
ICH 7 0.4% 823 47.6%
IDF 6 0.3% 940 54.4%
MS 36 2.1% 412 23.8%
SBS 10 0.6% 1030 59.6%

Thfei guAppendi x rAe pvriessdeanutd gtahae cur vesdgam or meari
and 95th percentile hourly values with signitf
vi suali zed bz2Wzxea2d 220 @AMOAwWrR tisn ApPieqrdii xXi Bant
findings were s ummiaarbBl zeeJdudbgy e o if & BltDe JSuenpet e mb e r
Tabll)e with the maximum significant difference



the - 200D ad220@8m:mt asets shown for each wvariab

when the max difference was found is specifie
di fferences is showwoasi tNiewea tti evrnep eRrHa tvuarl eu,e swi nd
F Wi val ues i ndiocwetre ta mear mi ng trend

Il n JuemeMStand | DF had the | argest(Tdbféerenc
8. The 95tidmperattwmte |l ien the MSA@Grecosassadlan av
significant hoursAGwithO@hmaxM&Bumaoft Be 1great
with a max median difference of 40.9 occurrin
and 95th percentile shifts ineceé¢ai @ adumidi
0500h. The windspeed al so showed the greatest
i ncreads.idngkm/yh and the median increasing by 4.

The same trend is evi dlearb® ei n Trheev il eDWi magn dt hVES
the greatest changes compared to the other BE
greatest in the | DF zone, with the biggest pe
2300h, for FFMC, |l SI, and FWI respectively).

Il n AulygaasMS Zone had the greatégestancemed( an9 (
AC increase at 1300h) temperat uiflabltPh.an gleh ec o mp
maXx i demriemskeourl y RH occurred in the SBS wher
of 9. 8% a nedc rtelmgs eme aniaaxmn maim of 15 %. The | DF z
increased wind speed across the mean, median,
occurring at 1400h, 2100h, and 0700h respecti
95t h percdnstli,l eenkdFNFGNI , adamhd otcterme chigamt FRAKO Oih
a maxi mum of Me@mBMG@t 11800hand FWI DRealel goeaurer
at 120M@h medi an | Qll sondi gWleswerien t he | DF at 172

Theat &Sefpdre mber shows greater warming in th
mean and median temperature increases (2.7 AC
medi an change, bo([ablblecuThe ngS5tah AOOOdhNt i | e t ¢
were second highest in BWBS, surpassed by the

occurring het | DFOMhlhd the greatest change i n WS

The MS zone had the highest increase i n mean



medi an across all ®miaggdé&@akiaaneé. holhse SBSwekddat

change in the median across all significant h

The giSeat eRitb ecrhanges were seen across diffe
mean change occurred in the BWBS, but the ove
| DF al so had the greatest maxi mum median and
percentidecrcehdasmgdisghest amount in the CWH zoni
18% ovefal hher €E¥VHakbwamed t he greatest change in
humiidmt oAlwg ws trhedductiuph L1L8B. 7% at 2206dbl amed an
of 13.6% acrosslal Augughi féboreavdnmad 8 intobsnatd 2200 h
a mean of 11.6% and in September the 0500h re

ovedatl.ease

The frequency of significanrt gfetreedgfhigs per

These figures provide a visual representation
significant finding in the comparisons of the
speed, FFMC, |l SI, and FWI) adyog$dunkee faly, ma
September) . The significant f i nHiigBgrse me @i aho

(Fi g4r,e arfherxemitgibréeh ¢ hours associated with th
di fferTamh@ted aibtl e se mmar iFz @@rienGenerally, the ma:
significant differences occurred throughout a
increase during daytime hours from 0700h to 1
counmaxifmumgni ficant diffeMSEB&snCAVH h4dO0h he Thi
hi ghest count gofdfiniefaenrbeunnt es at 1200h.

The significaotsbhmmdr ngedwhiyeijreesr ibed g eirn det
trends in t.he TdieurSmBeSl, dyddl,e and I CH zones have
significant results. The | DF and SBS had the
per i odl1(0006n0)O0. The BWBS zone had fewer signifi
the fPpeuinth-28080PpPhcompared to the other period
significant findings in the m2afObdpmpampaondi

other three time periods.



My

There were fewer significant chanff§es in th
percentile anal yses. Unl i ke t-héOtmkpanhadmphei
frequent significant results for the I CH and

medi an results, with most o-& @a0hr)r.i ngT hdeu rliDnFg ftohl
similar trend as the mean coihpa@adhpohavwnghthaea

number of significant findings.

The SBS zone had the greatest'brumeart i dfe si
comparison, with slightly more -Liv@f@hhgs ®bheuC
and I CH had similar results with the most sig
periods (sfa80Mhng chb2np @&l e d rTshoe tnhaes iegau m fi iea a mt
di fferences of 'Meam,enmddieam,ccaurd ed5700ht)he t hi

across all BEC zones but were most evident i n
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Tab7tNumber of hours with significant c¢hawmagremi(rVig aahry ce Nddrdybiarhgve a n
192MM05 ad220® BEC zone, month, and weather variable (Tempe
Moi st urleniQoidael, Spread | ndex,nfuanelderFiofe Weat®daod ndelgdadi ent fr
from Ootwtoos2Ki ghl i ght fields with a higher count of significar
Warming and drying trend
Temp Increase RH Decrease WS Increase FFMC Increase ISI Increase FWI Increase
M  Mdn 95 M Mdn 95 M  Mdn 95 M  Mdn 95 M  Mdn 95 M  Mdn 95
BWBS
JUNE 2 1 4 5 4 2 7 6 5 1 4
JULY 12 8 8 12 10 6 6 10 14 10 10
AUGUST T 5 -ﬁ 10 14 7 -ﬁ
SEPTEMBER | 5 6 5 6 3 5 9 5
JUNE 410 6 6 7 14
JULY 12 11 5 6 11 9
AUGUST 10 6 8 14 6 15 9
SEPTEMBER 13 9 9 12 13 7 12 15 11
ICH
JUNE 3 0 &5 11
JULY 1 11
AUGUST
SEPTEMBER
|
JUNE
JULY
AUGUST
SEPTEMBER
JUNE
JULY
AUGUST 14
SEPTEMBER 5
SBS
JUNE 11
JULY 9
AUGUST 12 12
SEPTEMBER 10 15 6




Tab8tMaxi mum di ffereh@®5 bakdde20@@®90he Mean, Me

95bercentile val ggemperaeacé, vReli abiee Humi dit
Moi st urleniQoidael, Spread I ndex, andnFITtheeeWeat her
associated hour where the max occurs is shown
findmThgstop 10% of ead®dlh dnfilf eméeprsenonossignboi d
JUNE
MEAN MEDIAN 95th PERCENTILE
Max Hour Mean Max Hour Mean Max Hour Mean
Diff of Max  Diff Diff of Max  Diff Diff of Max  Diff
TEMP
BWBS 1.7 9 1.4 1.5 9 0.2 3.4 9 2.2
CWH 1.9 16 1.2 -1.6 18 -1.6 4.3 16 2.7
ICH 1.3 18 1.2 -0.8 16 -1.0 3.0 15 2.4
IDF 1.9 15 1.4 1.8 15 0.6 35 17 2.3
MS 3.0 12 1.9 25 10 1.8 5.1 14 35
SBS 1.1 13 0.6 1.2 14 0.4 1.5 6 0.1
RH
BWBS -7.7 9 -4.2 -11.0 2 -5.0 -7.4 9 0.9
CWH -8.1 8 -5.6 -10.0 6 -6.2 -9.6 3 -3.3
ICH 7.7 7 5.5 -11.0 2 -6.7 -7.6 6 -5.7
IDF -10.8 9 7.1 -11.0 2 7.7 -12.5 5 -6.6
MS -10.3 10 -8.4 -12.0 10 -9.3 -6.8 12 5.3
SBS -8.1 11 5.4 -10.0 6 -6.7 -7.6 6 -5.6
ws
BWBS 2.0 17 1.8 25 9 1.9 3.2 2 2.8
CWH 2.4 15 1.2 2.7 4 1.9 35 21 1.3
ICH 2.8 20 2.0 3.7 2 25 3.8 23 3.0
IDF 4.4 8 3.0 4.8 8 3.6 6.9 11 4.3
MS 2.3 12 2.0 3.2 8 2.1 -3.0 16 -4.5
SBS 2.7 12 1.7 3.3 10 2.2 35 22 -0.1
FFMC
BWBS 10.4 14 8.8 7.5 14 7.5 1.3 12 0.3
CWH 10.4 12 9.4 NA NA NA 2.7 21 0.2
ICH 16.2 12 9.3 21.7 6 14.5 3.3 12 2.0
IDF 21.7 14 11.4 21.2 14 8.3 2.3 13 1.8
MS 27.6 4 15.8 40.9 4 27.4 6.2 12 3.3
SBS 15.9 9 9.4 17.0 1 9.6 2.7 21 1.8
ISI
BWBS 1.2 14 0.7 1.9 14 1.2 2.4 14 1.9
CWH 1.0 12 0.8 0.7 3 0.0 3.7 12 25
ICH 1.1 12 0.7 0.8 14 0.5 3.6 12 2.4
IDF 1.8 14 1.1 25 20 1.4 45 11 2.6
MS 2.1 12 1.1 1.6 12 1.3 5.9 12 3.2
SBS 1.1 12 0.7 1.2 1 0.8 2.8 21 2.0
FWI
BWBS 3.1 14 2.1 4.7 14 3.6 6.9 22 5.7
CWH 25 20 1.7 2.7 12 1.0 9.8 21 6.3
ICH 2.6 12 1.7 1.7 18 1.2 8.9 12 5.3
IDF 5.1 21 3.2 7.0 14 4.1 10.6 16 6.9
MS 4.8 12 3.0 5.6 12 3.2 11.5 19 10.1

SBS 2.5 1 1.7 2.9 1 2.0 7.6 23 5.3




Tabdt eMaxdmbhmer ence-20dtbweaeldd 201D T @ r the Mean, Me

95bercentile val ggemperaeacé, vReli abiee Humi dit
Moi st urleniQoidael, Spread I ndex, and Fire Weather
associated hour where the max occurs is shown

findimgstop 10% of eadlh dntilf eméemrsenpbssignbol d:

JULY
MEAN MEDIAN 95th PERCENTILE
Max Hour Mean Max Hour Mean Max Hour Mean
Diff of Max Diff Diff of Max Diff Diff of Max Diff
TEMP
BWBS 3.1 16 1.6 3.1 16 1.8 3.2 10 2.4
CWH 2.1 14 15 2.6 12 1.9 3.6 13 2.7
ICH 2.8 14 15 3.4 14 1.8 3.0 22 2.1
IDF 2.9 15 15 4.4 1 1.9 3.1 1 1.9
MS 3.2 13 2.0 3.7 13 2.6 3.4 16 3.4
SBS 2.1 15 1.4 2.6 8 1.4 2.8 18 2.0
RH
BWBS -11.0 10 -6.4 -12.0 10 -6.9 -11.0 14 -7.3
CWH -10.6 17 -6.2 -17.5 17 -8.0 -18.7 22 -13.6
ICH -10.5 14 -7.1 -13.0 4 -9.2 -15.9 2 -8.1
IDF -14.1 7 -7.8 -21.0 7 -9.6 -7.0 7 5.1
MS -12.4 18 -8.8 -12.5 8 -94 -17.3 5 -7.5
SBS -10.1 12 -6.1 -11.5 15 -7.1 -12.9 8 -8.4
WS
BWBS 1.9 8 15 2.8 13 1.6 -3.2 18 -3.2
CWH 2.2 18 1.4 2.6 8 1.8 3.9 14 3.6
ICH 2.4 2 1.9 3.7 2 2.6 3.2 19 2.9
IDF 4.5 15 2.9 5.1 23 35 5.8 13 3.9
MS 2.6 9 1.9 3.8 10 2.3 -3.0 12 -4.4
SBS 2.2 21 15 3.3 10 1.9 NA NA NA
FFMC
BWBS 15.6 12 9.2 10.9 13 6.8 3.6 12 2.3
CWH 11.7 2 9.4 6.4 14 4.5 3.8 12 3.0
ICH 16.9 14 10.8 13.8 13 7.9 35 6 1.9
IDF 24.3 7 11.8 10.7 7 3.7 25 12 1.5
MS 19.6 13 12.8 5.6 21 4.1 3.0 12 2.3
SBS 16.8 12 9.4 14.9 11 8.5 4.7 12 2.4
ISI
BWBS 15 16 0.8 1.6 16 0.9 4.7 16 2.4
CWH 15 14 0.8 1.6 17 0.8 3.7 13 2.4
ICH 2.4 14 1.1 2.8 14 1.2 4.3 22 2.8
IDF 2.7 14 1.6 3.4 15 2.1 3.8 12 2.4
MS 2.1 18 1.2 2.8 21 15 4.5 5 3.1
SBS 1.7 12 0.9 1.9 18 0.9 4.3 12 2.4
FWI
BWBS 4.3 12 2.2 3.9 20 2.4 11.6 12 7.4
CWH 4.9 22 3.0 4.6 14 3.1 16.5 15 8.6
ICH 6.6 14 3.9 8.0 14 4.3 15.3 2 9.8
IDF 10.0 23 6.0 13.3 23 8.6 11.9 7 6.5
MS 8.0 21 4.5 12.1 21 6.0 17.3 5 8.8

SBS 5.2 18 3.2 5.0 12 3.0 13.3 18 8.7




TabllOMaxi mum di ffer enk®5 berkdv22MG@&AO90he Mean, M
95bercentile val ggemperaeacé, vReli abiee Humi dit
Moi st urleniQoidael, Spread I ndex, and Fire Weather
associated hour where the max occurs is shown
findimgstop 10% of each difference is in bold.

AUGUST
MEAN MEDIAN 95th PERCENTILE
Max Hour Mean Max Hour Mean Max Hour Mean
Diff of Max Diff Diff of Max Diff Diff of Max Diff
TEMP
BWBS 1.3 17 1.1 1.9 8 15 3.1 17 2.1
CWH 1.4 7 1.2 1.9 8 1.3 2.9 11 2.5
ICH 1.9 14 1.2 2.2 6 14 1.8 0 1.4
IDF 15 2 1.3 2.2 15 1.6 2.1 18 0.2
MS 2.9 13 1.3 2.8 13 15 2.7 17 2.1
SBS 15 13 0.9 1.9 8 1.1 2.0 13 1.6
RH
BWBS -6.6 10 -4.9 -10.0 6 -9.3 -6.1 2 -2.6
CWH -8.1 10 -6.0 -12.0 10 -6.7 -21.0 22 -11.6
ICH -7.1 14 -5.0 -9.0 22 -7.3 5.1 12 5.1
IDF -9.6 9 -5.8 -14.5 7 -7.2 -6.3 12 -6.3
MS -8.8 15 -7.8 -12.0 10 -10.5 -6.9 10 1.6
SBS -9.8 11 -5.5 -15.0 8 -6.7 -14.0 8 -7.8
WS
BWBS 2.4 14 15 2.7 12 1.9 4.9 9 -1.0
CWH 2.3 10 1.4 2.8 13 1.9 2.6 11 -0.3
ICH 2.7 12 1.9 35 20 2.6 3.3 3 2.7
IDF 3.8 14 2.8 4.1 21 3.4 5.8 7 3.6
MS 2.7 10 1.9 2.9 21 2.2 5.0 10 0.6
SBS 2.6 6 15 3.4 1 2.0 4.3 6 1.8
FFMC
BWBS 11.9 10 9.5 7.0 10 6.9 3.2 12 1.9
CWH 16.2 7 10.5 16.4 16 8.1 6.1 12 3.2
ICH 16.2 14 9.6 12.0 11 6.9 2.1 12 1.4
IDF 22.4 12 10.6 5.4 9 2.8 2.4 12 0.7
MS 16.4 3 11.5 3.3 19 2.7 2.0 11 0.0
SBS 18.7 8 9.6 14.0 8 6.9 35 12 1.9
ISI
BWBS 0.9 12 0.7 1.0 14 0.7 2.7 12 2.0
CWH 1.7 12 0.9 1.8 15 0.8 5.6 12 2.4
ICH 1.7 14 0.8 2.1 14 1.0 3.3 14 2.4
IDF 2.6 12 1.2 3.1 12 1.6 2.9 10 2.4
MS 1.4 19 1.1 1.8 19 1.2 3.8 11 1.4
SBS 1.5 12 0.7 1.6 19 0.9 3.2 12 1.9
FWI
BWBS 3.0 21 2.0 3.3 14 2.2 10.5 21 6.7
CWH 5.9 12 3.4 6.6 16 4.1 17.0 12 8.6
ICH 4.9 19 3.1 6.0 14 3.6 11.1 19 6.9
IDF 8.9 12 4.7 12.4 12 6.5 7.9 12 5.7
MS 6.0 22 4.2 9.4 22 55 9.6 6 9.2

SBS 4.9 0 3.0 6.7 19 3.3 11.7 0 7.4




Tabllle Maxdmiimer ence-20®dt5waelad 2P1D G @ r the Mean, M ¢

95bercentile val ggemperaeacé, vReli abiee Humi dit
Moi st urleniQoidael, Spread I ndex, andSEpt e mWeaeaet her
associated hour where the max occurs is shown

findimgstop 10% of eadlh dntilf eméemrsenpbssignbol d:

SEPTEMBER
MEAN MEDIAN 95th PERCENTILE
Max Hour Mean Max Hour Mean Max Hour Mean
Diff of Max Diff Diff of Max Diff Diff of Max Diff
TEMP
BWBS 2.7 10 1.9 3.3 10 2.4 4.3 18 3.0
CWH 2.0 4 1.2 1.8 16 14 3.8 18 2.8
ICH 1.6 13 1.0 1.9 9 1.2 3.1 17 1.9
IDF 1.7 3 1.4 2.2 15 1.7 3.3 15 3.1
MS 1.7 12 1.7 25 9 0.5 4,5 13 3.3
SBS 15 10 0.9 1.4 15 0.8 2.9 14 2.0
RH
BWBS -9.3 10 -3.7 -12.0 10 -4.6 -8.4 10 2.1
CWH -6.2 11 -4.6 -7.0 23 -3.2 -26.0 5 -18.0
ICH -7.5 13 -3.5 -7.5 11 -4.7 -8.4 8 -0.8
IDF -9.1 8 -6.1 -13.5 22 -8.3 -11.0 7 -0.8
MS -8.2 12 2.0 -6.0 22 5.2 -7.5 13 -1.9
SBS -7.9 11 -4.9 -10.0 6 -5.0 -14.9 14 -7.1
WS
BWBS 1.9 1 1.6 2.9 13 1.9 -3.3 5 -3.8
CWH 1.8 22 1.2 2.7 4 1.9 3.6 8 -1.9
ICH 2.6 20 1.8 35 20 25 3.1 8 2.8
IDF 4.3 15 2.9 4.7 13 3.7 6.1 20 4.3
MS 2.7 4 2.0 4.6 22 2.3 4.7 18 0.9
SBS 2.2 23 15 3.3 6 2.0 -3.5 16 -3.5
FFMC
BWBS 13.6 14 9.0 14.1 14 8.4 2.6 18 2.6
CWH NA NA NA -16.4 9 -16.4 6.5 3 4,5
ICH 13.9 13 7.9 17.3 9 12.5 1.9 12 0.2
IDF 11.8 13 8.5 6.2 7 4.5 2.9 12 2.9
MS 15.6 1 11.1 18.1 1 -0.1 1.9 5 1.9
SBS 11.9 6 8.3 17.6 10 13.3 3.3 12 2.1
ISI
BWBS 0.8 18 0.6 1.0 14 0.6 3.1 18 25
CWH 0.6 19 0.4 -04 9 -04 3.3 12 2.0
ICH 0.6 13 0.4 0.5 13 0.4 1.7 12 1.5
IDF 1.4 12 0.9 1.3 16 0.9 35 12 2.0
MS 0.7 1 -0.1 1.1 1 -0.6 25 23 2.3
SBS 0.5 22 0.4 0.6 13 0.4 2.1 17 1.5
FWI
BWBS 2.9 18 1.9 25 2 1.4 10.5 18 3.7
CWH 3.3 19 1.7 NA NA NA 14.0 19 8.6
ICH 2.6 23 1.3 1.4 0 1.3 7.7 23 6.0
IDF 4.6 0 3.4 5.9 4 4.2 9.2 12 6.9
MS 3.4 20 2.8 3.4 20 -0.5 9.2 2 7.8

SBS 2.8 22 1.3 1.8 23 0.9 9.8 22 5.0




| ||
n il
0 1 2 3 4

10 I

COUNT OF SIGNIFICANT FINDINGS (MEAN COMPARISON - WARMING TREND)

1] 1 2 3 4
15
10
0 1 2 3 4
Fi g3iTlee coun

peramal yzed
t he means of
(June, July,
aggregat e.

5

t
b

6

G

(0]

y
t e
AU

7 8 9 10

11

I I I Il
12 13 14 15 16

]l; I II I
athttiine
0 1 i 4 5 6 7 1 11 12

10 11 12

I |
10 11 12

10 11 12

f sUgh.wWdG)bamt whir midingg $-h @€ nd

15 16 17
15 16 17

18 19

21

BEC-20®rbe abPal 201006 Mla9r 9 0abl es i n

mperatur e,

gust ,

and

r el

at

vV e

humi di ty,

per

t

1

Septembeent evhsi mnal y.



-In - -
A CWH
Z 15
(53]
E o
g .1l 1l
g clalloanlllse.- al =mamnallll
ﬁ i 1 2 4 5 [ 7 8 9 i 11 12 13 14 15 16 17 18 1@ 20 21 22 23
-
p==2
v 20 ~
. ICH
15
2
—
10
g |
g .. Inl_allanalll1 allonnn
o 0 1 2 4 5 4] 7 2 [ 0 11 12 1 14 15 16 7 18 19 (VI | 22 2
Z
<
a8
3
(2]
[ or IR [
Z.
z . II 1l pln.nll.nl
Z . N B=0n | n ] -]
: 0 1 2 4 5 6 T a8 [ 0 11 12 13 14 15 16 7 18 19 0 21 22 -
Z
<
= MS
— 15
Z.
g 10
5 5
= 0 m Bl e H = [ l . . (] = m [ ] [
% 0 1 2 3 4 5 6 7 8 ] 10 11 12 1 4 15 16 17 8 19 0 21 22 2
(]
o
20 —~ —
2 SBS
|{
10
U.|-|I||I|||||||I.|I|I|I|
0 1 2 3 4 s 6 7 8 o 10 11 12 13 14 15 16 17 18 19 20 21 22 23
HOUR

Fi g&aTlee count of sUgh.wdb)bamt whir miinggs-hend per
peramal yzed by BEC-20drbe abPall 2206 Ma9r9%0abl es i n t
t hedmamst emper atur e, relative humidity, wind
(June, July, August, and September) was anal y:
aggregat e.



]
]
]
m—
|
]
.
—
]
= I
—
[~ |
/|
|
jm

i 506 9 10 11 12 13 14 15 16 17 19 20 21 22 2
a
20 —
% CWH
o 1S
B
[ I [
z
E'\
néulll nloal.n alnll
= 0 2 3 4 6 7 § © 10 11 12 13 14 15 16 17 18 19 20 21 22 23
'
Z
20 -
o ICH
g1
Ep"
S onalannalnnda |
= 0 203 5 6 7T 8§ 9 10 11 12 13 14 15 16 17 18 1 0 21 22 2
|
Z
5]
Q20
[~ IDF
2NNt
E
v
\-J\
w
O.I II-II II [ | III. III
ZlJ
= 0 2 3 4 5§ 6 T & 9 10 11 12 13 14 15 16 17 18 19 220 21 22 23
a
Z
=]
=
0 -
E MS
<
o
= 10
=]
Z .
S I l f Inl 1
n g =™ m =] m --l. .... l n
B 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
B
20 ~ T O
O 15
5
.J| REK III I lI NERN
0 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

HOUR

FighTlke count of sUgh.wb)bhamt whir miinggs-hend per
peramal yzed by BEC-20drbe abPall 2206 Ma9r9%0abl es i n t
t h9e5h er c enft itleesper ature, relative humidity, wir
Mont hly data (June, July, August, and Septemb.
presented in aggregate.



COUNT OF HOUR. WHERE MAXIMUM SIGNIFICANT DIFFERENCE OCCURS — WARMING TREND

15

10

15

10

-. =]
0 1 2 3 4 3

ggr egaudrretd per
mum di

Lh

h

2 3 4 5

ma X i

O |

& 7

andendbi

I
0

o0

e
r
t

—

Q 10 12 13 14
ICH
m III
Q 10 1 12 13 14
IDF
.-. II
o 10 1 12 13 14
III I-
] 10 11 12 13 14
IIIII-
Q 10 11 12 13 14
HOUR
hour

each
ot al

A
o

o
3
—
r
[

HY

[}

of< 0s.wogsn)h f a cewat mi hngdi
occurred by

fference
temperature

mont h

of

72

(June,
compar.i

for Si X

sons

BEC z

vari abl
Ja0 g5

Aug
compl



H ¢

100 100
30 80
60 60
40
||H I Y |
, . =lln |IIH [l I mlllin
IDF MS

BWBS CWH ICH SBS BWBS CWH ICH IDF MS SBS

=
=

=

[95th PERCENTILE 0

100 100

30 30

60

Nl ||| ||| ||| Ll ||| o ||IH ||Ir| al] mal]

BEC ZONE
TIME PERIOD: B0000-0500 ®0600-1100 @1200-1700 ©1800-2300

Figurefhe count of Uxiogwiisfhi ca nwa rf minmdg ntgrse n(d , groupeadl ypgeperi od
included comparisons of hourly temperature, relativeubtumidit
and September) ove0t0Bo atlidmeLO@e&sSu noslsard 990 mma rtipzad emyt i rheeg n ,a ni
hour of maxi mum di fference.

60

COUNT OF SIGNIFICANT FINDINGS (WARMING TREND)



Spr dagrhr eshol ds

A comparison RdOtOWeamttalse2 0 A0@ddthaes 0 0&f t h
percentage of observati onss perxeaee dounmgn knmmar it e
by Zome HRFiMBtréei guBleSFi gu4 &1 gluPaend (FWQ2Q e
Figahke

ThleCH anzdo nleDsF dhraedattehset per cent aeglettthfeegs bl ds
for HFMOHe ephesiodr t hruweeseeod edesded d urlisSOPO hperi od
2300hf) ol Ippeweddold2 FlIOOh) owe st t amBMEBhr @e$ hol ds
exceeded (in6@Clrdl)d. 2There was an observed trer
excedd 6201 compaz2@@Whteon 1r9e9v0i ewi ng ttiédepercen:
BWBS8ad the greatest percent change compared t
2(064040a0®0h) for July,. AOgaesbal |l andnSephbeeBWBSE, tt

percentage of wuvtaliute sh aedx cteheed ignrge,atbest change co

For the 1 S| tdgtesthioweisdod b dde trh ehupreidni go d
(1210M00hf) ol Ifoowdrd:t FBPO0 ha nda s thleseeic ¢ O 610100 OTh)e
zones with the hhgdekol gverekdthededeord | CH, and
MS Overlildher pethceadwegledcobfsaet2®&d. compared to
20@xcapdecreased I SI threshold observations m
| CH andh&B&®fdie had the greatest percehitOxhrhang
period and the second tghidrad € sp e elh7addOghEl 2 @@ u rhree

Z0one

The FWI t hr e sehxocledmndosfd if9t esnasi n t he | DF zone
the second highest percentag-2706h)otwad bhiet he
number of values over the 22BOO®hHhol ¢perfi old dwd @
0500h), and tthher elsehaosltd so boscecruvrerd-1nlg0 Odhu)r.i nTgh ep egrrieo
percent change occurreyd i mMmhehBWBWBBadntdh&B&r e
FWI threshol d fexoae da®d® 0B h),h ea nHufSoBuS tihn t he
per i od23(0108h0)0 i fni (JUBWGIAMWW) i n August. Cooling t
in June and September but had a higher change
thiln@010/h0O0h) period in July.



FFMC > 91: BWBS [ oo
F 1000

F 900

- 800

F 700

- 600

F 500

oo

b

- 400

PERCENT CHANGE

F 200

— = = P NI P P B X

tw=] (8 BN e e cJan] S N iNe Yo ofun] (& B SN @)

136
125 F 100

—m .I -. L0

NN

(F8]
[N T T TN N TN TN TN NN TN TN TN SN TN TN NN TN TN TN SN TN N TN SN TN NN TN TN TN SN SN T SO TN SO N |

= -100

PERCENTAGE OF OBSERVATIONS EXCEEDING THREHOLD

1 2 3 - 1 2 3 - 1 2 3 -4 1 2 3 -4

June July August September

Month and Time Period

. [900-2005  mmm2006-202] =—@==PERCENT CHANGE

Fi gBWBS BEC Zone: Percentage of observed FFMC values -exceed
0500h, - 12)00n60BFJO0QAROANZA3AONh 1BYOMont h for-2dd®&ta aglrdo2@ ) & @& hfer osne c1o9r
Y-axi s shovwes ctelnt age change of the FFRMCOYaltwuest e omot-2002 Baent e



FFMC >91: CWH [ 1100

- 1000

- 900

- 800

- 700

- 600

- 400

- 300

- 200

- 100

=
8
PERCENT CHANGE

- -100

PERCENTAGE OF OBSERVATIONS EXCEEDING THREHOLD
2
o]

June July August September
Month and Time Period

. [990-2005 = 2006-202]  e=@==PERCENT CHANGE

Fi ga€@WH BEC Zone: Percentage of totbrsesheldd FFIMC Q%1 uaecsr exs efeau r
0500h, -12) 0060 @BJO0QAROANZA3AONh 1BYOMont h for-2d®&ta aglrdo2@ ) ® @& hfer osne clo9r
Yaxi s shows the percentage change (R290B¢g¢ FEFEBMC healmoe-20f kmnt h



1100

FFMC > 91: ICH

- 1000

- 900

- 800

- 700

- 600

- 500

- 400

PERCENT CHANGE

[==] $8 FiNe Yo clan] S NN o Yo o

-0

- - L 100

PERCENTAGE OF OBSERVATIONS EXCEEDING THREHOLD
(=]
o0

June July August September
Month and Time Period

. | 990-2005 =mm?006-202] —=—@==PERCENT CHANGE

FigubleCH BEC Zone: Percentage of observed FFMC values-exceedi
0500h, - 12)00n60BJO0QAROANZA3AONh 1BYOMont h for-2dd®&tha aglrdo2@ ) & @& hfer osne clo9r
Yaxi s sphbewsenhag change of the FFMC00&NHNués themmoh202a)xlkiner



66 - 1100
0 64 FFMC = 91: IDF
— 62 4
g 60 - - 1000
m 5? ]

20 1
% 54 - 900
=22
r b T
% a3 | - 800
= 46 -
Q 44 -
o 42 4 - 700
kD ©
% 36 A L 600 %
%) 2‘% T T

32 &
% 30 F 500 o
= 28 - Z
= 26 [
<5 ] F 400 O
m -
# 18 4 L 300 &
S
12 4 - 200
g 6 - 100
= ‘21
40 L0
O -2 1
& -4
w6 - L -100

| 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
June July August September

Month and Time Period

. | 990-2005 mmm20006-202] =——-@==PERCENT CHANGE

bserved FFMC values-exceedi
h for-20®&tta aglo2?l) ® & hfer osne clo9r
M

2008)uee themmoh-202&)lkeineér

FiguledbF BEC Zone: Percent a
0500h, -12)00hg0@BYO0OQRO0OANA3IA) N
Yaxi s spewsenhage change o

ge of o
18YO0Omont
f the FF



op

FFMC = 91: MS 1100

F 1000

F 900

- 800

F 700

F 600

r 500

F 400

PERCENT CHANGE

18 F 300
r 200

r 100

(8]
()
| I - 11 1 | | N I S 11 1 1 | 1 1 1 1 | SN N N S N [N N I I N

- -100

PERCENTAGE OF OBSERVATIONS EXCEEDING THREHOLD
2
o]

June July August September

Month and Time Period

. [ 090-2005 = 2006-202] —==@==PERCENT CHANGE

served FFMC values exceedin
th for-2d0®&ta agdo2?l®) & & hfer osne clo9r
FMC00a&ahuesws themmoh202axkiner

Figu2MsS BEC Zone: Percentage of ob
0500h, -127)00ng0@BYO0OQRO0OANA3E)hNh 1BY Omon
Yaxi s spbewsenhage change of the F



FFMC > 91: SBS 1100

- 1000

- 900

- 800

- 700

- 600

500

- 400

PERCENT CHANGE

- 300

[N N

NONREANCON RGNS

ENN

(e
—
o
| | I T T i1 1 1 1 1 1 | | I N N N N I I | I T T N NN N | I T T I )
T

PERCENTAGE OF OBSERVATIONS EXCEEDING THREHOLD
b2
(=)

June July August September
Month and Time Period

[ 000-2005  mmmm2006-202]  ==@==PERCENT CHANGE

bserved FFMC values-exceedi
th for-2008®&ta agldo2?l) & & hfer osne clo9r
FMC00a&ahuesws themmoh202axkiner

Fi gu38seBS BEC Zone: Percent a
0500h, -122)00ng0@BYO0OQROANA3I AN
Yaxi s spbewsenhage change o

ge of o
189 Omon
f the F



ISI=8.7: BWBS r 1100

- 1000

- 900

- 800

- 700

- 600

500

- 400

PERCENT CHANGE

- 300

- 200

114 ™ 109 105} 100
60

- -100

N

PERCENTAGE OF OBSERVATIONS EXCEEDING THREHOLD

| 2 3 - ] 2 3 - 1 2 3 4 1 2 3 4

June July August September
Month and Time Period

N | 990-2005 . 2006-202]1 —==@==PERCENT CHANGE

Fi gu4BeNBS BEC Zone: Percentage of observed | SI values-exceedi
0500h, - 12)00n60BJO0QAROANZA3AONh 1BYOMont h for-2dd®&tba aglrdo2@ ) ® @& hfer osne clo9r
Y-axi s shovwes ctelnt age change of the FFRMCOYaltwuest e omont-2002 Baent e



oy

1100

2 64 ] ISI>8.7: CWH [
S 60 A - 1000
= 58 -
e 36
= 54 A - 900
S 48 - 800
= 46 A
Q44 4
42 4 - 700
Q 40 1 ©
<20 ] o Z
m 36 1 - 600 £
v 34 1 o
Z 32 1 O
o 30 4 - 500
— 28 A Z
[_‘
< 207 5
> 24 4 F 400 ©
o 22 A =4
M 20 - =
ZRLE - 300 &
g 16 1
= 13 ] 200
C 10 - -
% 6 - 100
- 3 i s el
p ] m
S0 A 0
o -2 ‘ -24
= 4] .54
L -6 - L -100
I 2 3 4 I 2 3 4 | 2 3 4 1 2 3 4
June July August September
Month and Time Period
. (990-2005 ~EEEE2006-202]1 ==@==PERCENT CHANGE
Fi gusCeVH BEC Z bserved |1 SI values -exceedin

P ge
0 118 for-20®&ta aglrdo2@ ) & @& hfer osne c1o9r

one:
0500h, -12)00h60BYyO0QR t h
hag FMC00a&ahuesws themmoh202axkiner

ercent a of o
a 213(4()h Y Omon
Y-axi S sSspbewsen change of the F



66 - - 1100
A 64 ISI=8.7: ICH
— 62 -
%‘()0— - 1000
58 A
& 56 1
T 54 4 - 900
[—<§%'
- 50 4
S 48 - - 800
= 46 -
A 44 A
M 42 - - 700
O 40 1 O
< 38 Z
w36 A - 600
m—:’g‘ an
CZJ§0- - 500 [L_)
= 28 A &
<26- m
= 24 4 - 400 ©
o 22 A 24
0 20 A =
© 18 - - 300
gm-
m}g_ 200
Q1 A
8 4
SE 6 - - 100
= 4]
z 27
5 (2)' 0
= 4]
o6 - L 2100
June July August September
Month and Time Period
BN (990-2005 ~=EE2006-202]1 ==@==PERCENT CHANGE
Figu6leCH BEC Zone: Percentage of observed | SI values-exceedin
0500h, - 12) 0060 BJO0QAROANZA3AONh 1BYOMont h for-2dd®&ta aglrdo2@ ) & @& hfer osne c1o9r
Yaxi s sphbewsenhag change of the FFMC00&NHNuées themmoh202a)xlkiner



ISI>8.7: IDF - 1100
L 1000

- 900

- 800

- 700

- 600

- 500

- 400

PERCENT CHANGE

18 - 300

- 200

SR ON B

- 100

PERCENTAGE OF OBSERVATIONS EXCEEDING THREHOLD
E

- -100

June July August September
Month and Time Period

. [ 990-2005  mmm2006-202]1  ==@==PERCENT CHANGE

otfh roebssheorl vde do f1 S 10 8v.a7l uaecsr- oesxsc ef eodui rn
YOmonth for-20&tca aglo2?lf) ® @& hfer osne clo9r
hanget o(f1®®e EFBME healmoe-202 frmnt h

Fi guT7leDF BEC Zone: P
0500h, -12)00hg0@BYyO0QRDO
Yaxi s shows the percent

°© %o



ISI=8.7: MS 1100

- 1000

- 900

- 800

- 700

- 600

500

L 400

PERCENT CHANGE

- 300

- 200

- 100

>

- -100

[\ Jan] \8 P Ne Yo cJun] S8 B e,

[
(o =N

("]
(=]
{ I [N [N N NN [N [N [ NN SN S N N N N S S N S N N S N N S N S S S S S N S — — ]
T

PERCENTAGE OF OBSERVATIONS EXCEEDING THREHOLD

June July August September
Month and Time Period

. (990-2005 ~ mEm2006-2021 ==@=PERCENT CHANGE
Figu8vesS BEC Zone: Percentage of ob
0500h, -122)00ng0@BYO0OQRO0OANA3AE)hNh 1BY Omon
Yaxi s spbewsenhage change of the F

served | SI values -exceeding
th for-2d0®&ta agldo2?l®) & & hfer osne clo9r
FMC00a&ahuesws themmoh202axkiner



66 - - 1100
A 6] ISI>8.7: SBS
— 62 4
% 60 - 1000
T 58 -
~ 56
= 54 - - 900
— 52 4
- 50 .
S 18 - L 800
= 46
a 44
K 42 - - 700
O 401 O
< 38 Z
o 36 - - 600 <
9] 34 T :
Z 32 1 &
o 30 1 - 500
= 28 1 d
< 26 A S5}
= 24 4 - 400 ©
ez 22 o
m 20 ~
Q18 - L 300 &
g 16 1
= 15 ] 200
8 10 - B
S ¢ ] L 100
<R E
z 2]
0 g 7 - 0
& 4 -
= -6 - -100

1 2 3 4 1 2 3 4 I 2 3 4 I 2 3 4
June July August September
Month and Time Period
B [090-2005 ~EEEE2006-202] ==@==PERCENT CHANGE
Fi gu9seBS BEC Zone: Percen bserved |1 SI values-exceedin

ge
118 for-20®&ta aglrdo2@ ) ® @& hfer osne clo9r

t a
0500h, -12)00h60BYyO0QROANA3 A0 N t h
o] FME0Vvahuesw themmoh-2z2z02alkeiner

Y-axi s spewsenhhage change fot



FWI>19: BWBS 100

- 1000

- 900

- 800

- 700

- 600

500

- 400

PERCENT CHANGE

- 300

- 200

- 100

87 |
Il 34

-0

(73]
(=]
| I 11 1 1 1 1 1 1 1 1 1 i1 1 1 1 1 1 1 1 11 1 1 | i1 1 1 1 1 |
T

- -100

PERCENTAGE OF OBSERVATIONS EXCEEDING THREHOLD
(=]
oo

4 1 2 3 4

June July August September
Month and Time Period

N 1 990-2005 . 2006-202]1 —=—@e==PERCENT CHANGE

observed FWI values -exceedi
nth for-2d0d®&ta aglrdo2@ ) & @& hfer osne clo9r
FFMC0V&)lueow themmoh2O2)klkeineér

Fi gatBeNBS BEC Zone: Percentage of
0500h, -12)00ng0@BYO0OQROANA3A)hNh 1BY Omo
Yaxi s spbewsenhage change of the



1100

A 64 FWI>19: CWH [
— 62 A
% gg : - 1000
~ 56 -
% 5 - 900
— 5(2) 1
= JU A
S 4 1 L 800
- 44
o 42 - - 700
O 40 1 o
> 38 A Z
m 36 4 - 600 %
w1 2T ] )
Z 32 1 @
O 30 A - 500
=3 %
< 2 ] 400 O
o 22 A 2
m 20 A k=
v 18 A - 300
S 14
=2 o - 200
S ]
L] 8 7
E 6 - - 100
> 3 1 I
& 01 50, 0
g 1] -45 | 6 —41
-6 - L 100

| 2 3 4 | 2 3 4 I 2 3 4 I 2 3 4

June July August September

Month and Time Period

. [ 990-2005 2~ =mmm?2006-202]  =—@==PERCENT CHANGE

bserved FWI values exceedin
th for-2008®&ta agldo2?l) & & hfer osne clo9r
FMC00a&ahuesws themmoh202axkiner

Fi gtCeWH BEC Zone:
0500h, -127)00hgO0E@BYyOQR
Yaxi s sphbewsenhag

P ge of o
0 189 Omon
f the F

ercent a
a 213(4()h
change o



FWI>19: ICH 1100

- 1000

- 900

- 800

- 700

- 600

- 500

- 400

PERCENT CHANGE

- 300

- 200

- 100

- -100

PERCENTAGE OF OBSERVATIONS EXCEEDING THREHOLD
(=]

June July August September

Month and Time Period

- | 990-2005 =emm?2006-202]1 —=—@==PERCENT CHANGE

Fi gh20eCH BEC Zone: Percentage of observed FWI values -exceedin
0500h, - 12) 0060 BFJO0QAROANZA3AONh 1BYOMont h for-2dd®&tBa aglrdo2@ ) ® @& hfer osne clo9r
Y-axi s spewsenhage change of the FFM200&)ueéesw themmoh2O0O2a)klkeineéer



66 1 - 1100
0 64 - FWI>19: IDF
— 62 4 S
> 60 1 - 1000

D -
& 36 1
T 54 1 - 900
= 52 1
o 30
> 48 1 - 800
= 46 H
0 44 -
k 42 1 - 700
2 38 >
o %2 1 - 600 %
O %g T B 500 —
= 26 A &
> 24 4 - 400 O
%3] o
Q18 - - 300 &
g 16
e {i ] 200
SR i
o 19
g 2 - 100
= 5] ' 52— 50) 49
5 3] Bl ErY e Erl o E e el EETY I
=]
& 4
E -6 - -100

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
June July August September

Month and Time Period

N | 990-2005 mmm2006-202] =—@==PERCENT CHANGE

bserved FWI values-exceedin
th for-20®&ta agldo2@l®) & & hfer osne clo9r
FMCO0Va&ahues themmoh202axkiner

Fi ga3leDF BEC Zone: Percent a
0500h, -122) 00hg0@BYO0OQRO0OANA3IA) N
Yaxi s spewsenhage change o

ge of o
18Y Omon
f the F



66 1 - 1100
A 64 ] FWI>19: MS
= 62 4
< 60 A - 1000
38 1
= 56
= 54 4 - 900
~ 352 1
= SU T i
= jg . - 800
2 44 -
= 42 A - 700
O 40 O
< 38 o Z
0 3‘2 4 - 600 4
235 ] =
O gg 1 - 500
= 26 &
> 24 1 - 400 ©
o 22 4 [
m 20 b
E 18 1 - 300
o i1
=12 - 200
=8
2 01 - 100
- 2]
o0 A -0
o -2 A
2 4
E -6 - - -100

1 2 3 4 1 2 3 + 1 2 3 + 1 2 3 4
June July August September

Month and Time Period

. [ 990-2005 =mm?2006-202] —=—@==PERCENT CHANGE

Fi ga4veS BEC Zone: Percentage of observed FWI values exceeding
0500h, -12) 0060 @BFJO0QAROANZA3AONh 1BYOMont h for-2d®&ta aglrdo2@ ) ® @& hfer osne clo9r
Y-axi s s heorwse ntthaegep change of the FFMGE2O0®EI)uetso ftrhoem marez 0e2akr)d.a retr



ny

1100

FWI>19: SBS

- 1000

- 900

- 800

- 700

- 600

500

- 400

PERCENT CHANGE

- 300

- 200

- 100

SR BEOKSIO RO oOST

(%)
=

(NN T N TN TN N NN TN TN TN TN TN T NN S TN T NN T NN NN AN T N NN T N A T T T T T T T |
T

- -100

PERCENTAGE OF OBSERVATIONS EXCEEDING THREHOLD
b2

June July August September
Month and Time Period

. [990-2005 = ?2006-202]  e=@==PERCENT CHANGE

Fi g2a5SeBS BEC Zone: Percentage of observed FWI pweali was e xlge @dilr
0500h, - 12)00n60BJO0QAROANZA3AONh 1BYOMont h for-2dd®&tba aglrdo2@ ) ® @& hfer osne clo9r
Yaxi s shows the percentage change 0200k FBMCE hwasirde-202200u6@ ntt h



n o

CHAPTER 41 DISCUSSION

OverFalnldi ngs

The first I ntergovernment al Panel on CIl i ma
1990 and tdaenfliimkedet ween human activities and
increase in avEmiageanaimpeir atalarsg e snst swamdd i & :
war mingssoenadted wihas cddanartree ¢ haammrgees st mahy B
Col umbioan weat her obser 2ddt@@hemparced ded blks evee
frd@2®0Bkol |l owing the peri od usveed aigre tshuirsf aacreal
temperature in 2023 was the war mesat baormkree o e®rcd

for the warmest summer with 84% of the provin

exceptional drought recorded across some regi
basin al/l recorded t hseiinrc el 0lwle5s0t. a nAnsu aal rperseuclitp,
streamflow, | ow sbrkakbngt wredfandsrecord

Using annual suppression costasindicator of wildfire season severity, it is evident
that fire seasons are worsenimganual wildfire suppression costs in British Columbia have
shown increasing variability and higher total casteecent periods compared to historical
records (19742000 compared to 20013;St oc ks & MaMildfire ¢costsare2 0 1 6 ) .
expected to continue increasing under climate change, with extreme seasons predicted to occur

every 12 years compared to every 10 years historigédlypeet al., 2016). Ki r ¢ h-Yh@u reg

et (a0l 1a9t)t r i buted the extreme wildfire season o
noting extremes in warm and dry temperatures
Jain el all.so(Z2m@2aind a trend of increasing glob

study spa2nma.g 1PhWeLi r study showed eight of ¢tF
occurred bZ2ad2vkewhi2dh lal i gns with Bhettmcsdnds st

Col umbi a

Regi onal Findings
This study suggests that the SBS, | DF, and
changes compared to the other zones, however,

the study with few findings showinnegs as hcoowo |tihneg

i mportamogerefgandtng data for | ar(gveeyanr eeas awi.t, h
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BEC zamest he recommended climate unit for asse
(DeLong etAlalhoo,ughOX¥0ad)e effects will vary base
environment and vegetative community, these r
broad |l ens by providing a bshitfetrs.undRirrsd aman a¢

personneldiwfofr&kn eergt ifni re zones across the provi
understand t he <c¢hang.eEsf foeccctuirvreilnyg aidna ptthienigr troe gc

requires an understanding of conditions, and

mpacts across different regions of the provi

Meyn et al. 2010 found a decreasing trend
DF, CWH, and SBS fo20@0perThay sptatnmii mygt €@ 2t0h i

summers during this period. T hued ys inganyi fsiucgagnets t
shift away from wetter summers detecf2&d@1li n th
dat aksiendi.nBar f sboemn feaund .cl(i2n@a2t3e¢) change to be
increased wildfire activitgcawmr Br2z@ 0&mo €wd umb

increased evaporative demand and warming temp
foundatfoabttor in the extreme seveR018, o202bur
nd 2023) . The results of this stadryogsonfirm

British Col umbi a.

By comparing the results of!hsericietnst ialcer,o sist

(7))

possible to understand different patterns ove

extreme values and may be mor-eefmkebyi abi shsw
medi an val ues ar e | ebsest tseern srietfilveec tt oa esxhtirfetmetso v
c h

me

nged values which can indicate aAacrhasng et e
n, med'i'paenr,c eamtdi I9BF, t a@ dSBEH al | had the gr e
significant findings compared to the other zo

vu 9 o -~

greater extremes, and an overal/l il ncrease tow

This study detected significant changes ac
al most all hours (>21 hours) tested i the |
percentile winds were rarely significant in a

This finding is contrary to expectations. Sh
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2.5 times more than average winds whereby fas
increastevelupeger stream winds with climate <c¢ch
winds can have critical I mplxcaediomg $woppmwesd i
c a p a(Beverlyet al. 2011, Potter and McEvoy 202The weather stations used in this study

rely on a 16minute average wind speed recorded in the last 10 minutes of each hour. True

extreme values of gty or erratic winds may havbeen missed or had their effect diluted due to

the nature of data collection.

Jain el dlound2zhe strongest drivers of ext
humi dity, temperature, and vapour pressure de:
responsible for fewer significaln3%roefsutlhhes glnot

aeaBritnsh, Cohembiaesults showed an increasin
south of the province due to increases in tem
The Chiodi et al. {2031 pnsgdt dodwuynsdpameedr Ea8

vapour pressure deficits acnr ofsosotthhiel |wersetgeironn sUn
This study had the greatest number of signifi
the | argest magnitude of changes in the MS an
| eeward side ofwitthhe tchoea s3B Snoaunndt alilnFs zones ¢ o0mg

The i mpacts of <cl i matlhkey crthdaieng ee finhagyc W el eeaxdai cnegr btac

number of significant results in tiBesanpsBPBBEC ezo
al. (»024) the discrepancy between c$sumbhéaeemod
humi dity was al so -agrriecatreesgi dms .ar i Tdh ea nndo dseelns  a s
will carry more moisture, howevemnt débsprwvatio
warming temperatures. The resulting increase
wildland fire management. For every 1AC incr

precipitation is requiretd alo. oX0lsee)t. fuel dr yi
Hi storical Fire Context

British Columbia has 4 Ghivetraeamenaoef ofioBablte s
202BPuring the first time2p6bjiod sseedesnofhssg
events occurred in the interior. Il n 1994, th

damaged 18 structures. The Salcmanm eASr mnWi Iddafmal
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40 buil dings. During 2003, two extreme inter
Wil dfire, and the McClure W Il dfire. Both of
|l oss of infrastructure (hmdnegr eWw utsexndedsasdeilsn g in

25,000 hectares.

During the seco-80821iji mehpehistdprkb6ab fire r
demonstrate substantially more challenging co
Reviewing season summaries fromneecehingeai al
t hrough s upamnrd sssocoiod Icoismpadctur e | 9svenmnald rotaa vl

events a

]

e mentionrerdesamparsed hteoryeabst DOOY r € ¢
note th
hec
gr e a
hect Aaneshe Cariboo Fire Zone, the plateau com
g g
n

(¢

hi stori,cdlher aceradd.ur nled D0 bke record

,_..
Q
—
(¢
wn

Notable fires included the EIl ephan

over 1,000 hectares within the firs

fires growing together, ended at a
Chil coti
with a total area of 1,345,284 hectares. The
Co

a
average fall and winter preci gpirteaatkiionng érecatanwa
a n

Pl at eau. I n 2018, areatbhermpeadvirece

stal and Prinde QGEOa&MAfgier d i s@eacemtwas.exacer .l

g Jonemdmighid Multiple Iightning stor ms

hot, dry, wilndytwaatshudrstfaamdii al fire growth in
and Prince Geadgeé¢é hEi geeatmetser arlea burned

Findings from this s$hedyregowaedyaonfi spreas
being exceeded. All zones had an increase in
thresholds in July and A23g0ulh . bAelttwheoeung ht hfei rheo ue
behaviour wil It weaerny ewa cthhizno naen,d tbhei s i ncreased
hreshold shows conditions are changing towar
during the second perinogd asrheoawsb uar nreeda |l aintdy nnoirteh
suppression conditions requiring substanti al

Th irse s eiabrocchwosne chi st or i cal -2da&tla Sd mBerentitirngehnl, 9 9 0
Col umbia recorded the most .daes220.a84 imiel lwiidnrdf i
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hectar eascrbousrsnetdh @opeormmanet of BH iLiti FheCal embba
wastilfes greatyennrt mayrrtalge 20 nual area burned
previ oubsr eeaekciorgd season which occurred in 2018
Notable fire events included t hreg eDsoth nwiel dCfrieree
recorded in British Columbiabs history (Gover
Newcastle Creek Wi ldfire on Vancouver || sland \
meter below ground ( GovebBdninheen tDoonfniBer iQriesenk Goalr
primarily in the BWBS zone. I n this study, t
ot her zones, but had the greatest percent cha
ti me periods, partd clullOadh yi nbedtweye,n Adu6gOulsht ,a na n d
which previously had very few hours above thr
areas that previously experienced a | ong fire

suscephhurbodiendg oin future climates.

The Newcastwaes Crneoetkh efri rfei re of nottéhein 2023
CWH zone. Al t hough this fire did not exhibit
the extent of deep burning. Deeply burning f
exceptional time and expenser alo ixgminfgiuc amt r
June, July, and August with increasing temper.
sustained periods of war mer a ad¢miast awe &@tnlve m oam
ocC

cur more frequently in a future climate.

Ti mi ng

This study is the first to review changes

e intent of informing operational wildfire

tailed providing results for erayc hs uBntnCe rz ofnier €
ason in British Columbia, and by each hour

ed to determine what areas of the province

d inform the most deackdlieifadr orpeeg@aurn weasal warhk

< - o o o =T

pi cal scheduling overl aps with peak burn pe

- 4 O < u0O o -

rom action due ttohexzfretaysi agade reas a1 i&ingh ¢ ¢
with climate c¢ hdaunrgien,g fpieraek bbeuhranv ioofAttre wi d alinaote b
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i ntensity -1cOl ,a0s0sO0 4k W/4m)0 Of0i r e ar e extremely diff

prolific -$p060Omfahead50D the fire front (Tedim
classes (>10, 000kW/ m) , contran dtexrotmese v enpals sl
ahead of the main fiRrei drriotnitz i(nfgedd unstedai rmdd &Rdt
resources during time periods where fires are
| arge, challenging wildfires.
Mont hly

This study showed differences in the stren
August, andh8embembergni ficant warming trends
AuguQtther studies typically take a sed®onal afy
examplBegMeyn, MARALQ@uSitao( and2 0Ph7ugmndg(nMVcar ¢ h,
April Summgn ,(June, PBallly,( Sapmtuesmberand@axn @ betr , alN
2028nderstandi ng c¢hangte,s hsoevaesvoenra,|l |tyh ei sa pi pmmpooarctt
provides further detail to fire mamagement ag
resources may be challenged and wherre and whe
equi pnneeenfitk e chall enging 2023 fire season in Br
heat waves-baepdkregowdrm and dry temperatures a

(GovernmenQGolodumBBira,tixh24) .

Hourly

The | argest significant changes-lwedlk) det ec
across all six BECsu@gtasd dnma gtnh it su dset wd y .c h aTnhgi ess
climate change i s gr eatoers tt hdeu rzionnge st haen da fntoenrt nhos
However, the zones differed with the BWBS and

second pelrlioo0d) ,( OWwehoeOr eas t he MS and SBS had the
fourth pe2d ®Ah).180MHhese di f fcehraenngcee si ss haof W ehcatw nc
acrBmristi shdCoff emleina | vy. The i mplications may |
growth during the peak burn period across BWB
earlier in the day. I n the MS and SBSyg. the p
The results could be applied regionally to in

periods where they are |ikely to make the gre
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Thender st hathiethtarvedeaduorovees ni ght has been chall
yedrLsuo et. Faoll.l o2vp2#gft esm wi | dl and personnel on o
fire Glpiredid,etoalduc( 2tdhdai)ustde iy mecmrteases i n ove
vapor pressure deficits (VPD), driven by incr
where the observed overnight VPD. exTlkedelarde
nighttime fire activity has been outpacing da
observations across thEereoehdtemn mktnoast UankRO 2@ G:

al so found an increase in fire behaviour asso
conditions allowing fires to burn Ohes s8atgdega
showed spread event thresholds were rROr2el)l i ke

compared to the -20065% tcwdiydiitn olnnsdi(al 9r9e0v i ewi ng |
has sahlosson war ming trends during night and ear|

war ming hours | eading t o Rohcirreia seetd alu.r,at2 Go2n2)o.
Li mi t a& iFountsur e Resear ch

This study relied on data from a network o
Columbia Wcedfi Bet ®eemithe daRé&1llisedanyg bshiast
would have undergone routine maintenance and
i mpacted the accuracy of observations. l nstr
have shiagdniaf i cant i nfA ueenccoendon itnhiet arte sounl tosf. t he
required cleaniwligi ¢lri guwhashnr dwdnagrotwi t &6l a | ar ge

possible that some true extremes were elimina
outliers,chbosveveati vaeaipoodarlkfetso inusiumd ik ed y
reswétes i mpiacdiledyt BBMe enintetsed from the anal ys
i nsufwe atskkeatt i on dat a. Future researshtcoul d
which includes hourly climate data across the
19400 tthe (pHerssemach. etThiseli@€283@n t he physical
climate variables to fill gaps where observat

across the earth's surface.

A notable exclusion from this study was da

zone. The PP zone includes weather stations



2021 heat

temper atu

pc

hdeanamipwahcitcend Br i t i skt iCoh umb@ mlow mileida a
re of 49.6AC on June 29, 2021 and br

recorded QOtnheCansatdaat.i ons i n the PP BEC zone wit

Kaml oops

which recorded 47. 3AC, KelTchvena wi th

maxi memper ature val ue usedTlhins tshhioswss ttuhdey iwnapso |

expanding
significa

which wer

t his assessBmweintti sahc.r @osTsh inadl il & t BUEDG/  zsohnoew
nt warming trends across the provinc

e unable to be assessed through stat

Variables not included in this study incl u

(DMC), Dr
t hrough ¢
on those

omitted d
and BUI a
critical

strong, u
consequen

i nappropr

ought Cwagel hD€&x, (8md )Bui Hdburly rainf
alculations of the FFMC, If Slc,usanndg FW
va&aAsiaadbolnees vaar i abl e for analysis at th
ue to the spatial vari a@thieomCi,n DM&€at h
re not si gmirfelada i tWay ga £RBroocaulgaht te d 28i)a h
fire weather el ementespwloemhbp gidr evd t i
nstabl e wi ndWe ratnid d to wa ¢rvee va@ 0 v 6Gd rhouungi hdt
ce of weather patterns occurring ove

iate to study at the hourly scale us

Thresholds in this study were applied equa
f ousnpdr ead emeanbccur under | ess severe conditioc
throughout coastal areas. Their study, which
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APPENDIX A7 RESULTS OF MEAN, MEDIANAND 95" PERCENTILE ANALYSISi
19962005 COMPARED TO 2002021
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