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Deployment at Mt. Bachelor Observatory (MBO)
2.7 km a.s.l., 07/25 – 08/25, 2013

Nafion Dryer

Ambient air
Thermodenuder

(30 – 200 oC)

Bypass: ambient T High Resolution 
Aerosol Mass Spectrometer

LiCOR

o Aerosol light extinction, EC/OC, BC
o O3, CO, CO2, NOx, NOy, VOCs, PAN

o Meteorological data
o Mercury …
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MODIS Fire Dots: July 25  - August 25, 2013

Campaign Average: 46 46
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Influence of BB on Aerosol Chemistry

BB Infl.: 6.99 µg/m
3

 90.5% 

 6.2% 
 1.1% 

 2.1%  0.1% 

 73.4% 

 21.4%
 

 1.2% 
 3.7% 

 0.3% 

No BB: 1.46µg/m
3

BB plumes

94.6% 

 2.4% 
 1.4% 
 1.5% 
 0.1% 

BB Plume: 17.5 µg/m
3

M
or

e 
ox

id
iz

ed
 

(a
ge

d/
pr

oc
es

se
d)

0.20
0.15
0.10
0.05
0.00

C
2H

4
O

2+

300
250
200
150
100C

O
 (

pp
b)

30

20

10

0O
rg

(µ
g

/m
3 )

55
50
45
40
35
30

O
3 

(p
pb

)

0.8
0.6
0.4
0.2
0.0

O
/C

No BB
BB Infl.

BB Plume

1600

1400

1200

1000

800

600

400

200

0

C
O

 (
pp

b
)

405400395390385380

CO2 (ppm)

 MBO
1600

1400

1200

1000

800

600

400

200

0

C
O

 (
p

pb
)

405400395390385380

CO2 (ppm)

 MBO
1600

1400

1200

1000

800

600

400

200

0

C
O

 (
p

pb
)

405400395390385380

CO2 (ppm)

 MBO
 G1 08/06

2

2

COCO

CO
MCE






Modified Combustion Efficiencies of Plumes

MBO:0.81 – 0.98
G1: 0.86 – 0.92 
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flaming
MCE ~ 1.00

smoldering
MCE ~ 0.80 

wildland fires vary 
along spectrum over 

time

Flaming 
combustion:
NO, CO2, EC, 
etc.

Smoldering 
combustion:
CO, CH4, OVOC, 
OC, etc.

Modified Combustion Efficiency (MCE)

Enhancement of OA in Wildfire Plumes

• Enhancement of OA relative to amount of  fuel combusted 
varies significantly from plume to plume. 
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Conclusions
• Wild fire plumes were frequently observed.

• Sampled various wildfire plumes from MBO using a 
HR-ToF-AMS with complimentary gas and particle-
phase instrumentation

• Wildfire plumes strongly influence ambient PM 
loading and composition. 

• Wildfire plumes characteristics:
o > 90% of PM is organic

o Variable MCE

o OA / (CO+CO2) varies largely in individual plume

o PM / (CO+CO2) anti-correlate with MCE


