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Introduction

In July 2011, the first DISCOVER-AQ (Deriving Information on Surface Conditions from Column and Vertically Resolved Observations
Relevant to Air Quality) field campaign was completed. The investigation is a broad collaboration between federal and state agencies and
academic institutions with the primary goal of improving the interpretation of satellite observations of surface-level trace gas and aerosol
parameters by making detailed correlative measurements from aircraft and ground-based instruments in urban regions plagued by air-quality
issues. Phase | studied the air-quality of the lower troposphere in and around the Washington, D.C. and Baltimore areas along the 1-95
corridor. In-situ airborne data is essential in providing a link between the broad swath satellite measurements and the measurements made
by ground based sensors. This is accomplished by examining the relationship between column-integrated values obtained through in-situ
sampling and surface measured values, as aircraft can fully characterize atmospheric chemical/aerosol constituents at a given time and
location.

To that end, the NASA P-3B was instrumented to record fast-response meast of various gas-phase tracers and aerosol
characteristics of pollution. A flight pattern was created and executed for each of the 14 research flights that had the P-3B performing a series
of spiral ascents/descents over six ground sites to perform detailed vertical characterizations of the chemical and aerosol structure. The in-
situ aerosol characterization was performed by the NASA Langley Aerosol Research Group Experiment (LARGE) using 15 instruments to
measure aerosol microphysical, chemical and optical properties.

In this presentation we illustrate the process in which aerosol science data is generated, from the collection of more than 10 GB of raw data
per 8 hour flight, to the initial QA/QC required to produce a preliminary data product within 24 hours of landing, through final data submission
to the data archive within 4 months of the end of the field campaign, including post mission calibration and QA/QC. The final data products
are estimated to generate about 500 GB total for the deployment and will encompass no less than 10 different archive files per flight at 1s
resolution. Examples will be shown such as the correction of nephelometer data for truncation errors and absorption data from filter based
instruments due to scattering on the filter media. Interpretative data products are also generated to aid the interpretation and synthesis of the
aerosol data with gas-phase in-situ and coincident satellite retrievals, including column integrated dry and ambient aerosol optical depths.
Sample data products will also be presented.
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ion * Google Earth KML files for flight track maps of CN, extinction, etc.

Aircraft DAQ

+ The primary LARGE data acquisition (DAQ) system for DISCOVER-AQ consisted of a rack-mount
PC and monitor, a National Instruments (NI) PCI-8430 high performance 16-port RS-232 Serial
Interface, and 2 National Instruments USB-6218 BNC multifunction DAQ boxes to provide 32
channels of analog input and 2 channels of analog output.

« Secondary computers handled the SMPS, CCN, SP2, and PILS/TOC using manufacturer provided
software

« Primary DAQ software written in C++ using a Microsoft Visual C++ and NI Lab Windows/CVI for
instrument control and the graphical user interface (GUI)

top of the GUI

landing for further analysis.

« Instrument health status is monitored throughout and displayed graphically via LEDs at the

« The raw binary file from the DAQ is about 10 MB for a 8 hour flight.

« The data is reduced and stored in a comma separated variable (CSV) format and data from
all the instruments (those recorded by the primary DAQ computer as well as the others) are
combined into an Microsoft Excel file, where the times are synched for the takeoff and

« The LARGE DAQ provided real-time raw vertical profiles during flight to aid in layer

n Shot from the Primary DAQ Softw:

+ The DAQ software records the 1 Hz response from 14 aerosol characterizing instruments and 32
analog input signals as well as providing the data to the GUI, sending 2 signals to the P-3B’s

Screen Shot from the Primary DAQ Software
Profile Screen — Create real time profiles

Summary Screen Example

central data system for distribution, and recording the data to 2 disk drives.

identification and flight planning

« For each 1s of flight time, more than 500 parameters are recorded for future processing and from the Primary DAQ

analysis.
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2. Diffusion within the SMPS.
3. Ambient temperature and pressure

l,

2

Front page of the D-AQ website

Once the

Anderson and Ogren (AS&T, 1998) instrument geometry according to Virkkula (AS&T,

2010)
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are applied the p y archive files are created

10 files are produced at 1s resolution for most parameters and (5s for the sizing
instruments).

Archive files adhere to the ICARTT format (source) and fulfill the requirements set forth in
the Data Management Plan by Chen et al (2011) and archived at http://www-
air.larc.nasa.gov/missions/discover-aq/discover-ag.html

FSCAN, a tool developed by Ali Aknan
(SSAI) to check the format of archive files
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in-situ aerosol extinction data
and the Aerosol Optical Depth
(AOD) from a spiral to results.
obtained from the AERONET
site and the HSRL. Preliminary.
results show very good
agreement.

= "« The graph to the left shows a
preliminary comparison
between the Single Scattering
Albedo (5A) and the CIMEL
network. The mean different is
-0.011
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through the SMPS, UHSAS, LAS, and APS SDs
using the GUI below as a control panel.

+ User can select an averaging time of either
15 or an user defined averaging time, or use
the SMPS time scale.

« The program will it the data between user
selectable bounds, creating a lognormal fit to
either the number, area, or volume
distribution.




