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Science to Support Decisions

Qutline

* Intro to nighttime chemistry — goals and
science gquestions from the night flights

* Nocturnal layers encountered during
CalNex flights — structure, transport and
chemistry

« Efficiency of N,O; heterogeneous
uptake. How does L.A. compare to other
regions?
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Diurnal Nitrogen Oxide Cycles
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P-3 Night Flights During CalNex

May 24: Day into night (mainly late afternoon),
Central Valley Transport

May 30: Evening into night, LA Basin & over water.
Atlantis over-flight

May 31: Nighttime only, LA Basin, over water &
deserts.

June 2, 3: Night into Day, LA Basin & deserts
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NO, , N,O: Production Rate, Lifetime - May 315!
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Layer Structure and Transport at Night: Vertical Profiles
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Coastal Boundary Layer Profile

Partitioning among reactive nitrogen species
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East Basin Boundary Layer Profile

Chino Missed Approach, May 31, 02:20 PDT
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Chino Boundary Layer Profile

Partitioning among reactive nitrogen species
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Coastal Boundary Layer Profile
Marine Intrusion

LAX Missed Approach, June 2, 02:30 PDT
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East Basin Boundary Layer
Marine Intrusion

Takeoff from Ontario, June 2, 01:00 PDT
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East Basin Boundary Layer
Marine Intrusion
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Role of Marine Stratus Clouds

' LA Basin
Before Sunrise
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Determination of y(N,Oz) from Steady State Lifetimes

k Oxidation Products
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Wh at FaCtO IS Sh ou | d All Data from 5/31, 6/3 Flights
Control y(N,O¢) ?

1) Relative Humidity:
Deliquesced vs. Effluoresced
aerosol

04 06
Aerosol Organic Fraction

2) Aerosol nitrate: Suppression
of N,O uptake by NO4

3) Aerosol chloride:

Enhancement of N,O uptake 04 08
by Cl' 10~2 Aerosol Chloride Fraction

4) Aerosol organic: Suppression
of N,O¢ uptake; role of
organic coatings

Relative humidity (%)

Do these factors explain all of the aircraft y(N,Oc) ?
Probably not ... But there is some consistency with prior results



Database for Aircraft Determinations of y(N,Ox)
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* New England 2004: Large variability. v(N,O:) < 0.005, except
In sulfate plumes at high RH (60-85%).

» Texas 2006: Less variability. v(N,O:) = 0.003 avg. for urban /
iIndustrial plumes, 0.008 for rural, less polluted. RH range to 85%.

« CalNex 2010: v(N,O:) similar to the other studies
Extensive vertical profiling in L.A. shows variability vs both RH and Altitude
Important role of clouds in L.A.

CINO, as tracer for nighttime het. chemistry



What About NO4 Oxidation ?
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* NO, loss rate coefficients small in residual layer, larger at low altitude

* Biogenic >> Oxygenates >> Anthropogenic




Future Work

1) Categorize / describe / average nighttime P-3 vertical profiles
Nighttime transport patterns

2) Construct parameterization of N,O. uptake — what governs it?

3) Budgets of NO; / N,O¢; oxidative vs. heterogeneous
chemistry

4) Role of CINO, in LA air quality !






NO,, N,O: Production Rate, Lifetime — June 2nd
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