Overview of Ozone Production 0-24 hours after Convection
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Overview of Ozone Production 0-24 hours after Convection
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Issues and Factors to Consider:

What is the relative importance of lightning produced NOx and convected
constituents?

How well do lightning NOx and convected constituents overlap?
How to best capture the impact of mixing and dilution?
How important is mixing with stratospheric or stratospherically-influenced air?

How much material is scavenged by the anvil and released when the anvil dissipates?

Compositional Diagnostics:

Passive Tracers — Fingerprinting and dilution
Short-Lived Species — Photochemical processing rates

Photochemical Products — Ozone production; radical sources, cycling, and reservoirs



Opportunities to examine downwind chemical evolution:

25 May — Oklahoma to 26 May — lllinois Downwind
29 May - Oklahoma to 30 May — Appalachia Downwind
6 June — Colorado to 7 June — lllinois/Missouri Downwind

16 June — Oklahoma/Texas to 17 June — Lower Mississippi Valley Downwind

21 June - Lagrangian Sampling of MCS Outflow

22 June — Colorado to 23 June — Arkansas/Tennessee Downwind

Falcon sampling of Aged Outflow:

8 June — Aged outflow from Colorado located over Kansas

11 June — Two sorties into MCS outflow

17 June — Aged outflow over eastern US on transit to Syracuse
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June 21 — DC8 legs
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Reactive Nitrogen (pptv)
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WRF-Chem Storm/Downwind Flight Simulations (Bela, Barth)
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Chemistry: MOZART gas chemistry
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mechanism; GOCART aerosol scheme Lightning-NOX : FR = 3.44x10° z,,,*°
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WRF-Chem O, values at 11km compare well with DC8
and GV observations in May 29 storm, but O, Is
overestimated in downwind flight sampling region
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NO,/HNO, Clock
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Example of NO,/HNO, Clock
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Evolution of NOy Downwind from
Convection
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DC-3 “Day after” MM model results: May 29t outflow modeled and May 30t measurements
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DC-3 “Day after” MM model results: May 29t outflow modeled and May 30t measurements
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June 7 Transport Downwind of June 6 Colorado Convection

Kristin Cummings, Ken Pickering, Megan Bela, Mary Barth

June 6 Colorado Storms Chemical evolution of outflow to be simulated

Colorado Lightning Mapping Array 0030-0040 UTC June 07, 2012 with WRF-Chem run at 3-km resolution for
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Some DC3 Highlights - aged LNOx -
from the Perspective of
the German DLR Falcon Aircraft

H. Huntrieser*, M. Lichtenstern, A. Minikin, T. Pucik,
M. Scheibe, H. Aufmhoff, A. Roiger, B. Rappenglick,
L. Ackermann, and H. Schlager

*DLR - Institute of Atmospheric Physics,
Oberpfaffenhofen, Germany

i DLR

Deutsches Zentrum fiir Luft- und Raumfahrt
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[ 2245 UTC 07 Jun 2G12 Visible Image {c)2012 UCAR
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2012-06-08 11:00:00 NCAR WRF ARW Forecast (AX:3 km)
8-16 km column LNOXx Tracer (ppbv)
Wit e N aeer e (Cummings, Pickering, Barth et al.)
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2012-06-08_16:00:00 NCAR WRF ARW Forecast (Ax=3 km)
Flight A 8-16 km column LNOx Tracer (ppbv)

Wi e o peer e (Cummings, Pickering, Barth et al.)

LNOx plume from CO (age ~12-24 h) 57 :: {
directly over Salina = >, _ R

2 Falcon mission flights were carried out | |
in “cloud-free” air y
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LNOXx plume from OK/TX (age ~24-48 h) over SE Kansas




2012-06-08 20:00:00 NCAR WRF ARW Forecast (Ax=3 km)
Flight A 8-16 km column LNOx Tracer (ppbv)
Wi e A eeer e (Cummings, Pickering, Barth et al.)
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DC3 Campaign 2012
Falcon flight f120608a F8 Salina - Salina

NO mixing ratio DLR
preliminary data - to be used only for quicklock purposes
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DC3 Campaign 2012
Falcon flight £120608a F8 Salina - Salina

CO + Ozone mixing ratio
preliminary data - to be used only for quicklock purposes | —— CO [ppbV] DLR
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Falcon transfer flight: 17 June 2012 from Salina to Syracuse

Penetration of a wide, aged LNOXx area



Falcon transfer flight: 17 June 2012 from Salina to Syracuse

Cold front passage with convection the evening before the flight
southwest of the Great Lakes



Falcon transfer flight: 17 June 2012 from Salina to Syracuse
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Cold front passage with convection the evening before the flight
southwest of the Great Lakes



Falcon transfer flight: 17 June 2012 from Salina to Syracuse
Penetration of wide LNOx area
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Falcon transfer flight: 17 June 2012 from Salina to Syracuse
Penetration of wide LNOx area
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45N -

40°N —

35°N —

30°N —{ -




Falcon transfer flight: 17 June 2012 from Salina to Syracuse
Penetration of wide LNOXx area
Time of the flight
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DC3 Campaign 2012
Falcon flight f120617a T7 Salina - Syracuse

NO + NO, mixing ratio DLR
preliminary data - to be used only for quicklock purposes
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DC3 Campaign 2012
Falcon flight f120617a T7 Salina - Syracuse

CO + Ozone mixing ratio
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