An Overview of ARCTAS California 2008 %
H. B. Singh & the ARCTAS Science Team

A collaboration between NASA and the California Air Resources Board
focused on CA Air Quality and Climate

DC-8: 4+ flights (33+ hrs); P-3B: 1+ flight (8+ hrs)- June 2008
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Why California?

e Global Warming Solutions Act (AB 32) & Emissions inventories
* O; and PM2.5 not in compliance now or in the near future
* Need for development of better models & control strategies

Air quality trends over the South Coast Air Basin of California (1990-2008)
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ARCTAS/California: Goals & Objectives %

GOAL: Leverage the capability
“agicute  @SS€mMbled for the ARCTAS field
St ) Egz;r;;lrfﬂther_ campaign to address CA AQ objectives:
I w I Desert

B Hadwood ~ »Improve  accuracy of emissions

| = Jeteceets jnventories for GHG & aerosols
e PRSI ®  — yban  © »Characterize  composition/chemistry

over SOCAB and Central Valley
»Characterize offshore emissions of
-sulfur and other pollutants from
shipping and natural sources
B, > Characterize upwind BCs necessary
R to model local ozone and aerosols
‘ »Relate airborne & satellite
observations



DC-8 ARCTAS 2008 instrumentation

DLH,

DACOM CAFS

Radiomeler
MAVOCET  UNH
MERC HO NCAR

TOGA CIMS
CIMS

DAIL

CAFS PTR-MS
Radiomeler GT-CIMS CIT-CIMS
TD-LIF

Models : GEOS-5, GEOS-Chem, MOZART, STEM, CMAQ, LaRC




P-3 in ARCTAS: Payload

Ames Airborne Tracking
Sunphotometer (AATS-14)

“
L

Solar Spectral Flux
Radiometer (SSFR)

e Flux?,|(»), albedo()

Broad-Band
Radiometers (BBR)

LW SW

@ FquT,l, albedo

HIGEAR Aerosols

* OPC & DMA dry size dist,
volatility

* Tandem Volatility DMA
* Neph scat + PSAP abs
* Humidified Neph f(RH)
* Ultrafine & CN

* Time of Flight Mass Spec
size resolved chemistry

* SP2 black carbon mass

AERO3X
® Cavity Ringdown ext (2)\)

* Reciprocal Neph sca (2, RH )
g

* Nenes CCN
* PVM cloud drop r

*TECO O,

Cloud Absorption
Radiometer (CAR)

® Radiance, BRDF

P-3 Data System (PDS): Nav, Flight, Met (P, T,RH, ...)

REVEAL




ARCTAS-California flight objectives

1. LA Basin and Offshore
Ship Emissions (June 18)

2. California Central Valley
Emissions (June 20)

3. California Upwind
Boundary Conditions (June
22)

4. LA Basin Diurnal
Evolution and Offshore
Ship Emissions (June 24)

5. California Central Valley
with/without fires (June
26/July 14)
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Flight 13 Central Valley Survey 06/20/2008: Mapping GHG emissions
from urban & rural sources in California

TARGETS:
. » Sampling
upwind/downwind
of urban areas:
| Fresno, Stockton,
~ Sacramento, SF-
@ bay (covariance

% of GHG's &

= tracers)
*“Non-urban”
. 1o > e emissions of GHG
W123°30" heno | RTINS ot u o k.. Species —

i ™ : methane, from
rice fields
*Walnut Grove
. Tower time series
& profiling
*Emissions from
dairy areas &
feedlots
'« Characterizing
Central Valley
gas/aerosol
composition &
variability

CARB representatives were deeply involved in the planning & execution
of flights bringing extensive local knowledge of CA emissions & AQ
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DC-8 Lidar curtains: Central Valley (2 separate legs)
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ARCTAS Flight #13 / CARB Flight #2

low-level flight over agriculture, biomass burning, urban, other
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ACO / ACO, shows several modes
in this 40 minute segment

* 60 x 10-3 — biomass burning

* 5 x 103 — automotive

» 10-30 x 10 — uncertain

* negative slope — drawdown ?
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ARCTAS Summer: California and Cold Lake
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ARCTAS-CA Sources of CH,

Q.
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P(O,) (ppb hr™)

Instantaneous Ozone Production %
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J Secondary organic carbon production in Los Angeles
& other urban areas

Mexico City_2006 (Sullivan et al.)
Mexico City_2006 (Sullivan et al.)
Haouston 2006 (Hecobian et al.)
Houston 2006 (Hecobian et al.)
Houston_ 2006 (Hecobian et al.)
Houston_2006 (Hecobian et al.)

Los Angeles_2008 (Hecobian et al.)
MNew York City_2007 (Sullivan et al.)
Mew England_2004 (de Gouw et al.)
Marth Georgia_ 2006 (Weber at al.)
Riverside 2005 (Peltiar et al.)

Mexico City T1_2006 (de Gouw et al.)
— fit to New England_2004 (de Gouw et al.)

IorREOEIDOC+

Comparison of SOA production (using
WSOC and CO) in various urban
areas, using data collected during

different measurement periods
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Anthropogenic Impact on Aerosol Direct Effect
(ARCTAS/CARB)
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OH mixing ratio, pptv

DC-8 Intra & inter-comparisons

Intra-comparisons: NO2, HOx, VOC, OVOC, O3, HNO3, CH3CN, SO4, BC
Inter-comparisons: DC-8 with NASA P3, DC-8 with DLR Falcon
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Present Status

« Workshops
— ARCTAS: Virginia Beach (Jan. 27-30, 2009)

— POLARCAT: New Hampshire (June 2-5, 2009)
— ARCTAS-CARB: Davis (June 30-July 1, 2009)

 Data status
— ARCTAS final data and merged files (1s, 60s) now available

— Model results (60s) partially available

 Publications/presentations
— First coordinated presentations during Fall 2009 AGU in
San Francisco
— All papers can be submitted to any journal of author choice

starting July 1. Draft papers on the ARCTAS website
(http://www-air.larc.nasa.gov/cgi-bin/ArctasDraftPapers)




Potential ARCTAS-CARB publications : Emissions/Chemistry (12+)

»Sulfur in Los Angeles Basin (Spencer et al. ,Caltech)

»GHG relationships deduced from ARCTAS Flights over agricultural,
biomass burning, urban, other sources (Diskin et al., LaRC)

»GHG emission estimates from the LA basin (Gartner et al., UCI)

»A comparative analysis of California & Boreal forest fire gas/aerosol
emissions (Singh et al., ARC)

»VOC emissions from dairies in the California Central Valley and their
impact on local and regional ozone (Yang et al., UCI)

»Airborne, in-situ and remote sensing observation & quantification of CH4
and CO emissions from a natural marine seep field (Leifer et al., UCSB)
»Airborne validation of AVIRIS remote sensing of methane emissions from
a central valley rice paddy and feedlot (Leifer et al., UCSB)

»Biogenic emissions, ozone production and organic nitrates (Kyung-Eun
Min et al. , UCB)

»Evidence of chlorine chemistry at Mt. Wilson and on ARCTAS/CARB
flights (Gorham et al., UCI)

»Functional relationships of HOx on other variable (Cantrell et al., NCAR)
»HO, chemistry and O; production during CARB: Comparison with other
cities (Brune et al., Penn State)

»Is Soluble Organic Aerosol (SOA) Production in Los Angeles Urban
Plumes Different from Other Cities? (Hecobian et al., GTech)

» The ARCTAS aircraft mission: design and execution (Jacob et al., ACP)
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ARCTAS-CARB accomplishments & status

Emissions of Greenhouse Gases and Aerosols: Extensive
low level sampling of emissions across the Southern California
Air shed, Central Valley, offshore shipping lanes, & wild fires

Air  Quality  Modeling and Prediction: Detailed
characterization of aerosols, ozone precursors & secondary
products for evaluating air quality models; Boundary conditions
for use in CA regional air quality models and test of global
models for providing BCs

Satellites & long-term data: Satellite validation of OMI, TES,
MODIS, MISR and use of remotely sensed data for surface air
guality applications

Future work: Data analysis & model simulations continue;




THANK YOU!
ARCTAS-CARB Science Team

RYDEN FLIGHT RESEARCH CENTER  »




