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Questions Guiding our Research at the Mt. Bachelor Observatory (MBO)

1. What are the inter-annual variations in CO, O3, PAN, NO,, NO,, and
aerosols as observed at Mt. Bachelor? How do these change in response to
large-scale biomass burning, ENSO, variations in transport pathways and
other factors?

2. How well do satellite observations and global models capture the inter-
annual variations in CO, O;, PAN, NO, and aerosols? Do variations in PAN
correlate with in-situ and satellite observations of tropospheric O,?

3. How do inter-annual variations in background atmospheric composition

influence surface air quality?

4. What gas and aerosol tracer ratios can be used to identify U.S. pollution,
Asian industrial pollution, mineral dust, and/or biomass burning at Mt.
Bachelor?

5. Can we detect changes in the mixing ratios of CO, PAN and/or O

associated with changing upstream (Asian) NO, emissions? How do these
changes impact the oxidative capacity of the troposphere?
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were at MBO.

Mt. Bachelor Observatory

B 431979/9N, 124,687/,
e 3 | 2.7km ASL

Operating continuously since March 2004; frequently sampling free tropospheric (FT) air

INTEX—B Results from MBO

* Episodic CO enhancements due to biomass burning- and fossil-fuel-caused CO, many of which

GEOS-Chem vs. MBO Comparisons during INTEX-B:
Full Chemistry Comparison

GEOS-Chem (Lev’5) and MBO NO, during NTEX-8

GEOS-Che (Lev 5) O, and MBO O; during NTEX-B
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* Level 5 data (~746 hPa) correlated best with MBO

results in both day- and nighttime.
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* Correlations were quite strong for O; and NO,, but

lower for CO and PAN.

WL

* GEOS-Chem has systematically lower CO than

what was measured at MBO (by ~30 ppbv).

* Qualitatively, the PAN correlation was fairly good,

MBO:GEOS-
Chem
correlations | NO, 0, PAN co
L3_day 034 066 0.21 017
L3_nite 0.14 - 0.37 0.07
L3all 026 067 0.29 0.12
L4_day 055 078 0.38 0.38
L4_nite 0.3 0.63 0.4 0.31
L4 all 0.4 0.71 0.4 0.35
L5_day

L5_nite

however, we measured very strong enhancements

whose magnitudes were not captured in GEOS-Chem.

L5 all 0.72 . ;
L6_day 0.67 05 0.35
L6_nite 0.49 0.47 0.35 0.23

L6 all 055 057 0.41 0.28
L7_day 061 046 0.29 0.37
L7_nite 056 034 0.2 0.17

L7 all 053 038 0.23 0.27

‘GEOS-Chem (Lev 5) and MBO PAN during INTEX-B

GEOS-Chem (Lev5) and MBO CO during NTEX-8

mean + 1o
(median)

Data presented as: “Dry — Wet differences” shown as
absolute [and relative] differences

in means & medians
Our previous work has found that syae r is the best indicator of F'T
Asian transport events at MBO occur in dry zir (Jaffe et al. 2005; Weiss-Penzias et al.
2006, 2007; Swartzendruber et al. 2007).
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GEOS-Chem vs. MBO Comparisons during INTEX-B:
Tagged CO Results

MBO CO + GEOS-Chem biomass burning-caused CO (Lev 5)
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Inter-annual variability detected at MBO,
with MOPITT & in GEOS-Chem?

Springtime
MBO
results 2004
- 2006
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ngs “Chem

—+—mBoco
2= GE0s Chem CO: ff N Amer
GEOS Chem €O ft Asia

« Near constant inter-annual CO levels in the
model

* A significant decrease in the MBO CO from the
springtime maximum in 2005 (~180 ppbv) to that
in 2006 (~140 ppbv).
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« Slightly increasing CO due to fossil-fuel burning
in Asia has not been seen at MBO yet
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Daytime Monthly Mean CO Comparison from

* A decrease in springtime maximum is seen from
700mb & 850 mb MOPITT retrievals and MBO

both platforms, although it is significantly lower in the| 240 MOPITT €0_760 mb T I T
MBO data; these lower values (~140 ppbv) are more in| 220 VeEITRoo®some | A 4 p
line with our FT aircraft observations in 1999, 2001 & 200 !
2002 and imply a decline from the higher levels seen |< 14,
in 2003 - 2005. ‘g 160
¢ Summertime minima are lower in the 700 mb 8 110
MOPITT retrieval than at MBO probably due to 120
stronger upslope flow, bringing local pollution to the 100
summit of MBO. This will be tested by comparing the 80 4
summer FT (i.e., dry) data with MOPITT data, and is Jan- Apr- Jul- Oct- Jan- Apr- Jul- Oct- Jan- Apr-
already supported to some degree by noting that the 04 04 04 04 05 05 05 05 06 06
850 mb MOPITT CO agrees better with MBO in
summertime.

Conclusions Future Work

+ Examine inter-annual variability
at other North American West
Coast sites (e.g., Whistler, Cheeka
Peak, Trinidad Head, etc.)

¢ MBO is a valuable site frequently sampling FT air
and is capable of detecting inter-annual variability in
trace gases, particularly in springtime

# Strong correlation exists between GEOS-Chem

results and measurements at MBO for the most part ~ * Utilize other remote sensing

platforms to see if variability in
other trace gases seen at MBO is
corroborated (OMI, GOME,
SCIAMCHY, etc.)

# Inter-annual variability can be seen among a a
variety of platforms (remote sensing, chemical
transport models and in situ measurements)
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