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~ Guam, Jan—Feb 201

Objectives:

* Determine the source of enhanced mid-
tropospheric O, in the tropical western Pacific.

— Photochemical production/transport from regions
with biomass burning emissions

— Injection of stratospheric air

* Why is the enhanced O, frequently anti-
correlated with water vapor?
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Ozone Hleng Ratm pg CEPEX campaign, March 1993
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TRACE-P campaign, March 2001
Flight track imposed on IR Satellite image Ozone Mixing Ratio, ppbv
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CONTRAST

S

MODIS Fire Counts for 2013

http://rapidfire.sci.gsfc.nasa.gov/cgi-bin/imagery/firemaps.cgi

Biomass burning in southeast Asia peaks in late winter/early spring.




O

400 - 600 hPa

40

30

20

10

-10

-20

[) \ 7 S );% = »
R -‘ N AT eyl
RSV WK

HYSPLIT Back Trajectory Analysis

5 day, isentropic back trajectories at TOGA observation time
GDAS meteorology

Excludes transit flights (1, 2, 16) and Japan flights (6, 15).
Colored by O, at point of observation
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Southern Hemisphere
Southeast Asia/China

Eastern Pacific
Species by air parcel origin (400-600 hPa)
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For air masses from southeast Asia:
* Enhanced O;, HCN, CH;CN, NO,
* Depleted H,0

e Slightly enhanced CO.
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Note: For NO, greater than 40 ppty, pressures between 400 & 800 hPa, and all flights with
backtrajectories except RFOS8.

* Strong correlation between CO/O; and CO/HCN for air
from southeast Asia implies a biomass burning origin.
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CO Regressions for RFO8
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O; Production along the flight track from RAQMS

RF12 OXPROD _ ppb/zdtgr
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TIME (UTC)

* Suggests can produce 10 ppb of O, over 5 days.

Figure courtesy of Brad Pierce 18



Time Series of Stratospheric Tracers for RF15 *Data from
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PV<2
PV>2
. . All
Species by stratospheric exposure (400-600 hPa)
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* Only parcels from southeast Asia 2c 3
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* If parcels have been stratospherically influenced, they’ve 50p
also mixed with air influenced by biomass burning. 25p N
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Time Series of RF15
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Time Series of RF15
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Time Series of RF15
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Time Series of RF15
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S CONTRAST

" !
Conclusions:

* Biomass burning a large contributor to enhanced,
mid-tropospheric Oy

e Limited stratospheric influence based on CO,
CFC’s, etc.

* Low water vapor possibly results from dry/pyro-
convective processes.

Future Work:

* Compare CAM-Chem/RAQMS output from
baseline runs and those without biomass burning
emissions.

 Determine convective influence along the back
trajectories.
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Distribution of mean stratosphere to
troposphere (STT) exchange

Destination of STT exchange below
700 hPa

Sprenger et al. (2003)
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Uncertainties
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* Elevated O, air parcels correlate well with biomass burning

tracers.

* Parcels depleted in O, correlate with fossil fuel/industrial

emissions.
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C,Cl, values have been multiplied by 10 to fit on the axis.

Southern Hemisphere
Southeast Asia/China
Eastern Pacific

For southeast

Asian air masses:

* Little evidence
of significant
influence from
fossil fuel
combustion &
industrial
emissions.
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Data on AWAS time; Flights 5-16; abs( Latitude)<25
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* Background: RH>45%, PV<0.5,
& CO<90 ppbv
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Data on AWAS time; Flights 5-16; abs( Latitude)<25 51
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Inferred Stratospheric CO (ppbv)

COops — (1 - f:S‘trat) * COTrop

COstrat inferred —
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Calculated f, ., from
water vapor
requires
stratospheric CO
concentrations that
are significantly
higher than
observations.
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