DC3 Deep Convective Clouds and Chemistry

Source Characterization

— E. Apel, N. Blake, R. Hornbrook, T. Campos, C. Farris, Sorooshian, T. Shingler....

Prediction: Expect to find large variations in surface emissions

CO: lower NOXx, higher VOC/CO
OK: Anthropogenic NOx/VOC/CO
low — intermediate biogenic VOCs
Alabama: higher than others

Sources to be characterized:
Oil and gas

Biogenic

Fires

Urban

Photochemical

McKeen — emission inventories incl. MEAGAN

Species Colorado | Oklahoma | Alabama
NO, 7.73 6.93 12.5
CcO 42.3 29.6 60.8
VOC 14.4 8.08 13.2
|1 Biogenic
C-H, 1.90 10.5 21.8

SE/NCAR Gulfstream V




VOCs -DC3 2012
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i-Pentane (ppbv)

i-Pentane pptv (WAS)
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Biogenics/Isoprene
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model (Guenther et al., 2006) for the southern
central U.S. on a typical June day. Courtesy of
Christine Wiedinmyer. (from Science Plan)
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June 22 TOGA GV plume tracer measurements — vertical and horizontal extent
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Mixing Ratio

Photochemical

source
Some species have chemical ——— g
sources — (sometimes in E
addition to primary sources) =
e.g., HCHO, acetone, NO3,
N205, etc.
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Sources /surface emissions — CO
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Sources /surface emissions —NOXx
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More VOCs
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More VOCs
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More VOCs....

44 { Cf\ |
a2 2 Was <o > | DMS|
N 10
DMS Highest in Mississippi basin 40+ .
— potentially interesting find 3 - z
6 3
36 | &_,’?
4 5
34 AAMA g’
2
32 - T
O
30 T T T T |\ul
255 260 265 270 275
o]
PR veby Propene
100
80
>§
60 2
40 §
20 <
0




Sub-saturated Aerosol Hygroscopicity: RFO8 (DC-8) / Source Characterization

DC-2 / Taylor Shingler and Armin Sorooshian / University of Arizona
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Sub-saturated Aerosol Hygroscopicity: RF13 (DC-8) / Source Characterization

DC-2 / Taylor Shingler and Armin Sorooshian / University of Arizona
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Discussion Topics

Oil and gas
Fires
Anthropogenic
Biogenic

Chemical



Acetonitrile, pptv
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i-Pentane (ppbv)

n-Pentane (ppbv)

U.S. Cities
Houston, TX (=== ER =1.39)
© Pasadena, CA (mmm ER =2.41)

Northeastern Colorado
@ Boulder (= - ER=1.10)
A Fort Collins (= = ER =0.809)
¢ BAO (w=== ER = 0.885)

Raw Natural Gas (mol%)
4+ Greater Wattenberg Area in
northeastern Colorado
(= ER =0.86)

from Gilman, J.B., et al., Environ. Sci. Technol. 2013, 47, 1297-1305,
dx.doi.org/10.1021/es304119a
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Latitude
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Select Tracer Data G-V Lower Tropospheric Data (<2.5km Alt), All Flights
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