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3. Plume Ozone in TES and GEOS-Chem

Our analysis of the measurements from the NASA DC8 made P
during ARCTAS-B showed much lower emissions of NO, 1 TES GEOS-Chem Original 5. New EmiIssions minus OrlglnalF. 5 Sensitivity of modeled
than the values given by Andreae and Merlet [2001] which ' w/ TES AK GEOS-Chem % Change in Ox, Low NOX minus Origia lgure .- sensitivity ot modeie
are currently used In global models such as GEOS-Chem. 20080703 CO gt 510.hPo observed by TES 20080703 CO ot 510.hPg in GEOS—Chem (using TES AK) CO ot 510 hPa, July 4 00 UTC k =<e SN Bt e S MIixing ratios to the ne_W NOX,
This NO, is roughly equally distributed between NO,, PAN, T = PAN, and HNO,; emission ratios
and inorganic nitrate within a few hours of emission. Run . (July 4, 2008 at 510 hPa).
Furthermore, little ozone enhancement was observed In the AT 7709 :
plumes sampled, in contrast to previous literature. 5 i « Ozone is lower throughout the
RN,  emecial opservations from th . N e e ¥ Arctic, as the reduced emissions
n this work, we used special observations from the - {40 of NO, lead to a lower net
Tropospheric Emission Spectromoter (TES) to examine the A \ duct ¢
formation of ozone within boreal fire smoke plumes during 7 \,\ — proauction or ozone.
ARCTAS-B. We then examined the effects of the lower, e

jated issions from boreal bi burni h Run 7685 -4 * Even though the CO emissions
spemat_e NO, emissions from boreal biomass burning on the C —— : — : —-— | b 9 | | _
simulations of Arctic ozone both within the biomass burning <0 00100150200 [ppby] <0 00 oo Ts0 200 [pety] o] are the same In both simulations,
plumeS and |n the ArCtIC troposphere 20080703 OB%EOSWDhPO observed by TES 20080703 03 at 5WOQ§O%NGEOSChem <usiﬂg TES AK) CO |ncreases Wlth the neW

emission ratios. This Is because
of the effect of the NO,,
emissions on OH.

2. Methods

a. Use TES O, and CO Special Observations (v3)
= ~0.4° |atitude resolution O
3

b. Compare to GEOS-Chem NRT simulation
= Full chemistry, 2°x2.5° resolution (J. Mao et al.,
[2009], In prep.)
c. Sensitivity Study
= Lower NO, emission for extratropical forests to
match ARCTAS-B aircraft data

" Reduce NO, from 0.1 to 0.014 mol/kg dry matter Figure 1. Maps of TES Special Observations for July 3@ and 4th, 2008,

Add PAN emissions of 0.014 mol/kg dry matter There is a strong plume of CO from the Siberian fires in both the TES observations and the GEOS-Chem
Adc HN(_)3 EMISSIONS 0f 0.007 mol/kg dry matter model results for two TES runs, Run 7706 and 7709, while the TES observations show a plume from the
New emissions start June 15, 2008 Canadian fires over the North Atlantic in Run 7685 that is not seen in the model results.

* The lower O, concentrations
leads to a lower production of
HO, radicals from ozone
photolysis.
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* The lower concentration of NO,,
reduces the rate of recycling of
HO, to OH, leading to reductions
In OH concentration of up to
50%.
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 This reduced OH allows more
of the CO to "escape" the
burning region to the Arctic
troposphere.
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. f » TES shows ozone increasing in some plumes, no change or

G e 784 148 24 wo ws sz ws 784 o 147 o we w5 s ar 783 147 s s s s e 783 _ decreasing in others.
(2220 204080 80100 looby Latitude — e n ;b i « This is consistent with the ARCTAS-B aircraft observations and with previous
studies of Siberian fire plumes using TES [Verma et al., 2009].
 However, this result is in contrast to several previous studies (e.g., Val Martin et
al., 2006 and Honrath et al., 2004) that reported large enhancements (up to
90%) of ozone In boreal smoke plumes thousands of km downwind.
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5. Conclusions and Future Work
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Run 77,09 | —igures 2-4. CO and O, curtains for TES runs 7685, 7706, and 7709.
7709 TES CO (b) 7709 GEOS-Chem COwith TESAK () co at510. hPain run #7709 o3
100 200 | | - RUun 7685: TES ozone increases at the northern and southern edges of the
olume, but dips in the plume center.

316

o R ¢ Run 7706: Both TES and the model show increased ozone within the plume, but

750 — TES

toool e R | 777 GrosCremwinTESAK | the high ozone levels continue to the north in TES, which Is not seen in the model. * Reduced NO, from fires decreases ozone and increases CO

14 2 20 a0 60 80 within plumes; has similar, smaller effects throughout the Arctic.

150 200 [ppbv] 0 50 100 1 200 [ppbv] Latitude _ _ _ _ _ : : : : : :
7709 TES 03 (€) 7709 GEOS-Chem OB with TES AK Run 7709: Here the increase in the ozone begins a little south of the CO plume in * Increase in CO Is caused by large reductions in OH near burning region.
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(f)O O3 at 510. hPa in run #7709
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" 159 | TES and the model. Ozone stays steady within the smoke plume. The high
° o : Y ozone to CO ratio north of the plume suggests that this increased ozone may be due _ _
03 é g = d A to a stratospheric intrusion that isn't correctly simulated in the model. REFERENCES ACKNOWLEDGEMENTS
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