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Field Studies vs. Satellite Observations

• Satellite Observations:
Advantage: global and long-term coverage – suitable for 

climatological studies and model assessment

Limitation: limited species coverage, coarse spatial 
resolution

• Airborne Field Observations:
Advantage: Comprehensive suite of direct observations 

with high spatial and temporal resolutions and good 
spatial coverage – suitable for probing atmospheric 
processes, assessing satellite observations, and models

Limitation: Limited temporal coverage
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Tropospheric Chemistry Data may be 
suitable for a wide variety of research 
projects, for example,
• Model Assessments

Vertical distributions
Multi-species/parameter comparisons, e.g., O3 and its 

precursors

• Satellite Observation Assessment
Validation
Retrieval algorithm development
Measurement requirements

• Atmospheric Process Studies
Photochemical processes
Emission assessment
Transport processes



Project Data Websites for Tropospheric 
Chemistry Airborne Field Studies:

http://www-air.larc.nasa.gov
 Available measurement data variables include:

 Trace gases, e.g., O3 and its precursors, greenhouse gases, 
pollution and other tracers

 Aerosol compositions, microphysical properties, and optical 
properties

 Access to Instrument PI data and merge data files
 Other data holding includes:

 Modeling products
 Back trajectory data
 Subsetted satellite data
 Measurement assessment results

 Data files are typically in GTE or ICARTT format.  More 
recent remote sensing data files are in HDF

 NASA Data Policy requires all final data open to public 
without any restriction on data use.  
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http://www-air.larc.nasa.gov/


Data Merge:
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• Data merge is an effective way to 
bring multiple measurement to a 
common time scale to examine 
the co-variation between 
difference atmospheric 
constituents

• Aircraft measurements are 
typically reported as a function of 
time.  The merge process links  
measurements to sampling 
locations

• There are two kind of merges 
based on the time base: 
continuous time base and a 
specific measurement time base

• Merge files are often available at 
the airborne field study project 
data websites

• Merge files typically do not 
contain full measurement 
description



Airborne Mission data Webpage Example:
DC3 

Data can be accessed by 
clicking the data archive link

A list of airborne missions

Measurement Assessment 
Results



The data are organized by 
measurement platforms

One can download all data for 
one or multiple flight days

The data from each flight are 
organized by instrument PI 
names

Data Files:  the in-situ 
measurements are reported as 
time series.   The aircraft 
navigational data (i.e., 
sampling locations) are 
reported as separate files

Data are organized by airborne platforms and ground sites at the top level.  The data from each flight 
are organized by PI names



Merge files: contain all in-situ 
measurement variables. Including 
aircraft navigational data and 
some meteorological parameters.  
The merges are done through 
weighted averages and the 
weighting factors are determined 
by the sampling time intervals and 
merging time intervals.   The 
calculation algorithm can be 
found at: 
https://tad.larc.nasa.gov/media/T
AD-Documentation.pdf

The merge files are available for 
constant merge time interval at 1, 
5, 30, 60 seconds, as well as at 
sampling intervals of PFP and 
PICARRO 

The readme files in each directory 
gave a list of the Co-I files that 
went into the merge files

Merge files contains both 
preliminary and final data.  One 
needs to go through the readme 
files to check if the Co-I data is at 
preliminary or final stage.

https://tad.larc.nasa.gov/media/TAD-Documentation.pdf




• TAD is designed to be a 
central web portal for 
airborne field study 
data sets

• TAD currently handles 
only in-situ 
measurement data

• TAD allows users to 
download PI files and 
create merge files

• TAD is open to public, 
but registration (taking 
less than 3 min.) is 
needed for access

Toolsets for Airborne Data (TAD) Overview
tad.larc.nasa.gov



TAD: Current and Pending Data Sets
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Airborne Study Deployment Year Funding Agency Ingest Status

DISCOVER-AQ MD 2011 NASA Complete

INTEX-A 2004 NASA Complete

INTEX-B 2006 NASA Complete

ARCTAS 2008 NASA Complete

NEAQS-ITCT 2004 2004 NOAA Complete

DISCOVER-AQ CA 2012 NASA Complete

TexAQS 2006 2006 NOAA Complete

ARCPAC 2008 NOAA Complete

CalNEX 2010 NOAA Complete

DC3 2012 NASA & NSF On-going

DISCOVER-AQ TX 2013 NASA Complete

SEAC4RS 2013 NASA Pending

DISCOVER-AQ CO 2014 NASA Complete

NAAMES 2015 - NASA Pending

ATom 2015 - NASA Pending



TAD Variable Search User Interface

• Enable data search across 
airborne field studies 
through text-based global 
search or by browsing  
variable categories and lists

• Use airborne mission, 
platform, and flight date to 
refine variable search

• Provide instrument and PI 
information for further 
filtering the variables of 
interest 
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TAD Merge User Interface

• Data merge needs to be 
conducted for one platform 
and one mission at a time

• Allow selection of continuous 
time base or one of the 
selected variable time base 
for merge 

• Option to provide standard 
deviation calculation 

• Option to process 
measurement uncertainty 
and LOD information 
reported as independent 
data variables

• Merge output is delivered 
via. ftp.  Instruction is given 
in an e-mail after submitting 
the order



Planned TAD Improvements for 2018

•More data sets, e.g., KORUS-AQ, ATom, 
NAAMES

•Data subsetting by spatial and temporal 
criteria

•Data subsetting for vertical profiles

•Online data visualization

•netCDF output option



Contact Information and URLs:

gao.chen@nasa.gov

Tropospheric Chemistry Data Website:
www-air.larc.nasa.gov

Toolsets for Airborne Data:
tad.larc.nasa.gov

mailto:gao.chen@nasa.gov

