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a little history –  

first nighttime OH 

measurements in 

PROPHET 1998 

Michigan forest  

 

Lab tests - no observed 

interference (Ren et al, 

J. Atm. Chem., 2004) 

 

Nighttime OH only when 

O3 & alkenes present  

Faloona et al., JGR, 106, 24,315, 2001 



More problems with forest OH … 

 
Measured OH ~2.7 x modeled; Measured HO2 ~ modeled 

Tan et al., JGR, 106, 24,407, 2001 

Observed OH greater than model in several other 

studies of low-NOx, high-VOC environments.   



The dilemma of the OH discrepancy 

•Difficult to get modeled OH to agree with 

observations of elevated OH without making 

modeled HO2 much greater than observed 

     

               P(HOx)          OH HO2 L(HOx)

RO2 



-40 -30 -20 -10 0 10 20 30 40
0

50

100

150

200

250

300

350

400

wavelength
O

H
 s

ig
n

a
l

OH difference by wavelength

off-line

on-line

off-line

off-line off-line

on-line

OH measured by our usual method … 

change wavelength between on-line (OH 

fluorescence) to off-line (background) every 20 sec 

(called OHwave) 

OHwave 



and also by a second method … 

• remove OH with an OH reactant (called chemical 

modulation or OHchem) every two minutes.  

• OHwave-OHchem = OH interference (OH_int) 

• Did both in Houston 2009, BEARPEX 2009, 

Calnex 2010, DC3 2012, SOAS, FIX 
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OH for BEARPEX09 (Mao et al., 2012) 

uncertainty (2σ): 

observation, ±40% 

model: ±40-60%  

 

OHwave/models ~2-3 

OHchem/models ~ 1 

 

So, no big problem 

between low-OH model 

& measurement* 

* does not necessarily apply to other instruments or forests 



A tale of two forests 

BEARPEX09 

SOAS 2013 



A tale of two forests 

BEARPEX09 SOAS 2013 



OH – real and interference 
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interference

real

calibration and OHchem/OHint separation still preliminary 



Comparison: BEARPEX09 to SOAS 
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HO2 

0 6 12 18 24
0

10

20

30

40

50

time of day (CDT)

H
O

2
 (

p
p
tv

)

SOAS average

 

 

~RO
2

~HO
2

still working on separating HO2 and RO2 



Comparison: BEARPEX09 to SOAS 

BEARPEX09 
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OH reactivity (1/(OH lifetime)) 
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Comparison: BEARPEX09 to SOAS 
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OH dependence on OH reactivity 
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Comparison: BEARPEX09 to SOAS 
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OH, HO2, and OHR dependence on temperature 
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Comparison: BEARPEX09 to SOAS 

292 294 296 298 300 302 304
0

5

10

O
H

 (
1
0

6
 c

m
-3

)

 

 

interference

real

292 294 296 298 300 302 304
20

40

60

80

100

H
O

2
 (

p
p
tv

)

292 294 296 298 300 302 304
15

20

25

30

35
O

H
R

 (
s

-1
)

temperature (Co)



OH loss rate = [OH]xOH reactivity = 
OH production rate 
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Conclusions 

• HOx behavior similar in SOAS and 

BEARPEX despite site differences 

• Chemistry more active in SOAS, likely due 

to larger HOx source 

• For SOAS, modeled HOx will likely agree 

with HOx measurements once we run it 

 

• More work separating HO2 from RO2  

• Need merged data sets to run model 



Thanks! 


