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Objectives

1. Gain knowledge of and ability to access available aerosol products from NASA 
sensors

2. Understand aerosol data format and variables

https://arset.gsfc.nasa.gov/
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Aerosol Data

• MODIS Terra & Aqua
– Dark Target Aerosols

• 10 km2, 3 km2

– Deep Blue Aerosols
• 10 km2

– MAIAC Aerosols
• 1 km2

• VIIRS-NPP
– Deep Blue Aerosols (operational)
– 6 km2

https://arset.gsfc.nasa.gov/


Credit: TROPOMI, ESA, Copernicus, KNMI

Know your Data
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Understanding a MODIS File Name

MOD04_L2.A2001079.0255.061.2006289012028.hdf

Level 2, 10 km, Aerosol Product

Product Name
• Terra: MOD04
• Aqua: MYD04

Date
• Year
• Julian Day

Time

Collection

File processing information

HDFLook, Panoply, IDL, Python, Fortran, MatLab, and more can be used to read the data

https://arset.gsfc.nasa.gov/
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Understanding a MODIS File Name

MOD04_3K.A2001079.0255.061.2006289012028.hdf

Level 2, 3 km, Aerosol Product

Date
• Year
• Julian Day

Time

Collection

File processing information

HDFLook, Panoply, IDL, Python, Fortran, MatLab, and more can be used to read the data

Product Name
• Terra: MOD04
• Aqua: MYD04

https://arset.gsfc.nasa.gov/
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MODIS Aerosol Parameters (SDS) – Deep Blue & Dark Target

• Optical_Depth_Land_and_Ocean
– Retrieved using Dark Target Algorithm
– Only high quality data

• Over land QA = 3
• Over ocean QA = 1, 2, 3

– 10 km and 3km
• Quality_Assurance_Land

– Quality flag associated with DD product
• Deep_Blue_Aerosol_Optical_Depth_550_Land_Best_Estimate

– 10 km
• Dark_Target_Deep_Blue_Optical_Depth_550_Combined

– Deep Blue & Dark Target Algorithm Merged Product
– 10 km only

https://deepblue.gsfc.nasa.gov/

https://darktarget.gsfc.nasa.gov/

https://arset.gsfc.nasa.gov/
https://deepblue.gsfc.nasa.gov/
https://darktarget.gsfc.nasa.gov/
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MAIAC Data

• Collection 6 MAIAC product released 
in May 2018

• MCD19A2 – AOD, aerosol type, Smoke 
Plume Height at 1km2

• Data files – tiles of 10x10 deg.
• MCD19A2.A2019259.h11v04.006.201926

1035902.hdf

Image Credit: Lyapustin, A., Wang, Y., Korkin, S., & Huang, D. (2018). MODIS Collection 6 MAIAC algorithm. Atmospheric Measurement Techniques, 11(10), 5741–5765. 
https://doi.org/10.5194/amt-11-5741-2018

https://arset.gsfc.nasa.gov/
https://doi.org/10.5194/amt-11-5741-2018
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MAIAC Validation & Data Access

• Operational Data Access
– https://ladsweb.modaps.eosdis.nasa.

gov/
• Near Real Time Data Access

– https://nrt3.modaps.eosdis.nasa.gov/
archive/allData/6/MCD19A2N/2019/
272

More details – Lyapustin et al., 2018
https://www.atmos-meas-
tech.net/11/5741/2018/

Lyapustin et al., 2018

https://arset.gsfc.nasa.gov/
https://ladsweb.modaps.eosdis.nasa.gov/
https://ladsweb.modaps.eosdis.nasa.gov/
https://nrt3.modaps.eosdis.nasa.gov/archive/allData/6/MCD19A2N/2019/272
https://nrt3.modaps.eosdis.nasa.gov/archive/allData/6/MCD19A2N/2019/272
https://www.atmos-meas-tech.net/11/5741/2018/
https://www.atmos-meas-tech.net/11/5741/2018/
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VIIRS Deep Blue Aerosols

• Level 2 – 6x6 km2

• Level 3 – 1x1 degree (Daily, Monthly)
• NetCDF4 format 
• 6 minute granule file
• Data Access - https://ladsweb.modaps.eosdis.nasa.gov/
• Filename

– AERDB_L2_VIIRS_SNPP.A2015272.1806.001.2018324161319.nc
– Aerosol_Optical_Thickness_550_Land_Ocean_Best_Estimate
– Aerosol_Optical_Thickness_550_Land_Ocean
– Aerosol_Optical_Thickness_QA_Flag_Land
– Aerosol_Optical_Thickness_QA_Flag_Ocean

https://arset.gsfc.nasa.gov/
https://ladsweb.modaps.eosdis.nasa.gov/
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Data Sets to Download

• https://go.nasa.gov/2oFiADP
• July 29, 2019
• Geographical Boundary

– W: -129.4°, N: 45.7°, E: -108.2°, S: 27.5°
• Products

– MYD04_L2, MYD04_3K
– MOD04_L2, MOD_3K
– MCD19A2
– AERDB_L2_VIIRS_SNPP

https://arset.gsfc.nasa.gov/
https://go.nasa.gov/2oFiADP
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Step 1: Visit https://urs.earthdata.nasa.gov/users/new

https://urs.earthdata.nasa.gov/users/new
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Step 2: Add LAADS Web to your Applications 

• Login to Earthdata
• Click on My Applications
• Click on Approve More Applications
• Look for LAADS Web in the list or search
• Add LAADS Web to your applications

You should see LAADS Web in your list of 
approved applications
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Step 3: Login at https://ladsweb.modaps.eosdis.nasa.gov/

https://ladsweb.modaps.eosdis.nasa.gov/
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Step 4: Click on “Find Data”
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Step 5: Make a Product Selection - Select Sensor
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Step 5: Make a Product Selection - Data Collection
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Step 5: Make a Product Selection – Data Product
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Step 6: Select Time

Click on the next arrow on the right, or click 
on the TIME tab
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Step 6: Select Time

• Select Date Range or Single Date
• Click Add Date
• Click Location
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Step 7: Select a Location or Region 

• Select Draw 
Custom Box 
(Classic)

• Draw a box over 
the Bay Area, 
California

• Click the next
arrow

• The program will 
start searching 
data
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Step 8: Files

• Click Select All
• Click the Next Arrow
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Step 9: Submit Order
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Step 10: Download the Data

• After placing your order, check your email for order confirmation
• Follow the instructions in the email to download the data
• Save the data in your directory where you will run your python scripts



Credit: TROPOMI, ESA, Copernicus, KNMI

Mapping Aerosol Data with Panoply
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Panoply
https://www.giss.nasa.gov/tools/panoply/

With Panoply 4 you can:
• Plot variety of 2D and 1D arrays
• Combine two arrays in one plot by 

differencing, summing or averaging.
• Plot maps using any of 100+ map 

projections
• Change color tables, or apply your 

own (ACT, CPT, or RGB)
• Save plots as GIF, JPEG, PNG or TIFF 

bitmap images or as PDF or PS
• Export map plots in KMZ format.
• Export animations as MP4 video or as 

a collection of invididual frame 
images.

Can analyze NetCDF, HDF, GRIB, and more
Runs on Mac, Windows, and Linux

https://arset.gsfc.nasa.gov/
https://www.giss.nasa.gov/tools/panoply/
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