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Research Questions O;, CO, and RH Measurements Synoptic Setup

Three different cases over three different dates were investigated
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High values of potential vorticity (PV) are found in the stratosphere. Because PV is quasi-conserved in our * Slow moving air

atmosphere, it is a good tracer for stratospheric air. PV greater than 1.6 can be considered stratospheric :
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e Santa Barbara Channel located in Southern California

e Air aloft free of local emissions Wind speed: green  Moist air from the Pacific * Jet streak over Southern CA ¢ Strong wind speeds over
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* Three flights over three years 5  For the 2012 case and the 2014 case, the atmosphere is typical (which is expected for the case of low O,)
e A part of NASA’s Student Airborne  The 2013 case depicts a dip of stratospheric air into the middle-atmosphere Summary
Research Program (SARP)
« Altitude between LR Out of the two high O; cases, only one is the result of a stratospheric intrusion 0, in the troposphere is hazardous to human health and can have debilitating effects to
10,000 ft and 26,000 ft. the environment. Therefore, identifying the transport of tropospheric O, is important.
Using three different case studies over Southern California — one consisting of low O,
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Sample O é{ /r ] Petector . v NOAA HYSPLIT MODEL NOAA HYSPLIT MODEL NOAA HYSPLIT MODEL . o o . . . .
p— BT Humidity (RH) Backward trajectory ending at 1600 UTC 18 Jun 13 Backward trajectory ending at 1700 UTC 26 Jun 12 Backward trajectory ending at 1600 UTC 25 Jun 14 were identified to affect tropospheric 03 concentrations over Southern California. By
Solenold GDAS Meteorological Data GDAS Meteorological Data | | GDAS Meteorological Data | . . . . .
> Qw e Thermo Scientific (Franklin, MA, USA) Model 49C dual- S R R T D SN adequately predicting synoptic-scale patterns, one can potentially predict the movement
Rorence : o Electronics . g g o g X .f," 7, 0 f d"‘:.
L | L e v channel U.V. photometric gas analyzer gl o 2| L T Mgt \ -'-335 of O; through the atmosphere.
Sorubber . . z z z 3 Baos RNy L :
L — 1 * Corrected for ambient temperature and pressure using q il 1 { A R % e 5z i
PES readings from internal thermistor and barometer » " ; Acknowledgements and References
3 3 A L9
The WRF ARW Model: T ™ 1. Browell et al. J. Geophys. Res., 108, 17 1-16, 2003
To study the synoptic environment and identify possible stratospheric intrusions, the Advanced | N/} 2. Jaffe et al. Geophys. Res. Lett., 26, 711-714, 1999
. .1: . . iy o S 3. Linetal. J. Geophys. Res., 117 (DO0V22), 2012a
O O] g
Weather Research and Forecasting (WRF ARW) was utilized. The WRF ARW is a comrnuth used ¢ < : 4. Zhang et al. Atmos. Cherm. Phys.. 8, 6117-6136, 2008
model to forecast future weather and study past weather events. It creates a four-dimensional 3 f : < .
H H . H H - H ogﬂa ogll% oglés og(1)5 0224 ogﬁa oggz og;(:l ogﬁo og}())g oggs 03/025 02;24 og;ga oggz 0221 og/%o og/ég ogllgs 0337 Og/gs 0224 0223 0222 02;%1 0‘;./%0 Og(‘)g Og/és 02;27 0225 ALK WOUId Ilke to thank Dr' RICk Shetter' Dr' Emlly SCha”er' and the rest Of NSERC for
model of the atmosphere (3-dimensions of space; 1-dimension of time). The following BEE P v o b R 1 BT, s o b A BRI con o LSS running NASA’s SARP and providing the opportunity for this research. ALK would also like
conditions were used: Vot ot ionod eI Velia vty Voot oot e iVl vty ot totos Cololtion ethod: Ml Ve Vol to thank Dr. Barry Lefer for providing the PTG instrument and data used in this project.
e |nitalization and e Air originated from the Pacific ¢ Originated from high altitude e Originated from low altitude Finally, ALK would like to acknowledge those involved in the NASA Airborne Science
] . : . : : Program and DC-8 flight crew.
e : * Time Step: 30 sec * Slow, clockwise moving air over the arctic over Asia
Boundary Conditions: GFS - * Indicaitive of High Pressure * Sank to Santa Barbara * Fast moving over Pacific abby-kenyon@valpo.edu
. Grid Spacing: 12 km * Vertical Levels: 32 & 5 (330)705-8772




