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Missoula	Fire	Lab

Missoula	Fire	Sciences	Lab,	Missoula,	Montana
https://www.firelab.org

Established	in	1960	(50	year	dedication:	https://www.fs.fed.us/rm/pubs/rmrs_gtr270.pdf)	



Two	Campaigns:	FLAME-IV	and	FIREX

• Fourth	Fire	Lab	at	Missoula	
Experiment	(FLAME-IV)

• Oct.	– Nov.	2012
• ~	40	instruments
• grasses,	peat,	coniferous	canopy	fuels,	
cooking	stove	fuels,	tires,	and	trash(!)

• focus	on:	historically	undersampled
fuels,	application	of	advanced	
instrumentation

• gas	and	particle	emissions	and	
evolution

• organizational	support:	CMU	and	CSU
• funding	support:	NASA,	NSF

• Fire	Influence	on	Regional	and	Global	
Environments	Experiment	(FIREX)
• Oct.	– Nov.	2016
• ~	60	instruments
• western	wildfire	fuels
• focus	on:	atmospheric	impacts	of	fires
-air	quality	and	climate;	linking	
laboratory	and	field	studies
• gas	and	particle	emissions	and	
evolution,	particle	properties;	
nitrogen	budget
• organizational	and	funding	support:	
NOAA	CSD,	NOAA	AC4



Burn	Configurations

• Fuels	chosen	to	represent	“field”	
conditions	(moisture	levels,	loadings)

• Stacked	to	burn	under	“field”	conditions	
(combustion	efficiency)

http://ciresblogs.colorado.edu/firex/2016/
https://christinajwilliamson.wordpress.com/201
6/11/12/setting-stuff-on-fire-for-science/

• Combustion	chamber:	12.5	
m	x	12.5	m	x	22	m

• Room burns:	chamber	
sealed	for	tens	of	minutes,	
smoke	well-mixed	in	room	

• Inverted	funnel	(3.6	m	diam.)	
connected	to	exhaust	vent	(1.6	
m	diam.),	opening	2	m	above	
fuel	bed,	sampling	platform	17	
m	above	fuel	bed

• Stack burn:	emissions	travel	
through	stack,	sampling	at			~5	
s,	2-30	min	duration



FLAME-IV:	Instrument	List	and	Fuels
LAAP-TOF CMU
HR-TOF-AMS CMU
SMPS CMU
SP2	(?) CMU
PTRMS CMU
Criteria	gases	(NOx,	CO2)	 CMU
Aethalometer	(?) CMU

CMU
CFDC CSU
SP2 CSU
H-TDMA CSU
HR-TOF-AMS CSU
PILS	(inc	pump) CSU
PTR-TOF-MS U-MONT
OP-FTIR U-MONT
LAFTIR	(Opt) U-MONT
AFTIR	(Opt) U-MONT
WAS>GC-XX UCI/RSMAS
OH	REACTIVITY MPI
THC MPI
MOUDI PNNL
PILS	(inc	pump) PNNL
UV-EXT-AEROSOL NOAA
ASTER U-WYO
CAPS U-WYO
PAS U-WYO
N2O5 U-WASH

PASS-3a	(Ambient) LANL

PASS-3d	(Ambient/Denuded) LANL
PASS-UV	 LANL
SP2 LANL
LAS	(optical	sizer) LANL

SMPS	(with	pump) LANL

PICARRO LANL
CAPS-Blue LANL
SEM LANL

MOVI-CIMS	? AERODYNE
CRDS	? U-WISC
GC-2D PSU

Preliminary	
instrument/
participant	
list:

Fuels	list:

Stockwell et	al.,	ACP,	2014,	14:	9727-9754



FLAME-IV:	Publications	(*Not*	Comprehensive)



FLAME-IV:	Findings

• Proton-transfer-reaction	time-of-flight	
mass	spectrometry	(PTR-TOFMS),	two-
dimensional	gas	chromatography–time-of-
flight	mass	spectrometry	(GC×GC-TOFMS),	
Open-path	Fourier	transform	infrared	
spectroscopy	(OP-FTIR),	whole-air	
sampling	(WAS)	+	gas	chromatography–
mass	spectrometry	(GCMS)	analysis	

• Highly	complementary,	cover	a	range	of	
compositional	space

• Database	of	>500	non-methane	organic	
gases,	6-11%	of	EF	IVOC,	55-77%	total	
reactive	carbon	SOA	yields	understudies	
or	unknown

Hatch	et	al.,	ACP,	2017,	122:	6043-6058 Intermediate	
Volatility	

Compounds	
Missing	from	
Inventories

Priority	
Compounds	for	
Study	(scaled	by	
EF,	kOH,	carbon	

number)



FLAME-IV:	Findings

• SOA	formation	in	nearly	every	
experiment,	average	organic	aerosol	(OA)	
mass	enhancement	ratio	of	1.78	± 0.91

• Highly	variable;	no	apparent	relationship	
between	OA	enhancement	and	
perturbation	type,	fuel	type,	and	
modified	combustion	efficiency.	

• Gas	measurements	substantial	burn-to-
burn	variability	in	the	magnitude	and	
composition	of	SOA	precursor	emissions

Tkacik et	al.,	JGR,	2017,	122:	6043-6058

OA	mass	enhancement	=	!"# $%#⁄
!"' $%'⁄



FIREX:	Instrument/Participant	List	(Gas	Phase)



FIREX:	Instrument/Participant	List	(Particle	Phase)



FIREX:	Instrument/Participant	List	(Processing)



FLAME-IV:	Data	Archive

https://esrl.noaa.gov/csd/groups/csd7/measurements/2016firex/FireLab/DataDownload/ (Password	Required)



FLAME-IV:	Data	Log



FLAME-IV:	Data	Search


