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Trace Gas Data Access & Analysis
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Learning Objectives

By the end of this exercise, you will be: 
! Able to download Level 2 data using NASA Earthdata Search
! Able to perform online Level 3 data analysis and plot figures in NASA Giovanni
! Familiar with proxy datasets for the upcoming TEMPO mission
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Where the Data Live: EOSDIS & the NASA DAACs
NASA EOSDIS Distributed Active Archive Centers (DAAC) 
https://www.earthdata.nasa.gov/eosdis/daacs NASA EOSDIS

Earth Observing System Data and 
Information System
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! Download data from any DAAC’s 
webpage.

! DAACs may share common services 
and tools, or host unique ones.

! Common Metadata Repository 
(CMR) allows API-enabled queries 
across all DAACs.

Slide provided by Alexis Hunzinger, GES DISC

https://www.earthdata.nasa.gov/eosdis/daacs
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Remote Data Access with the Earthdata Cloud
https://www.earthdata.nasa.gov/eosdis/cloud-evolution

! DAAC data holdings 
are all in the AWS us-
west-2 region.

! DAACs store data in 
their own S3 buckets 
within this region.

! Combining cloud 
computing with cloud 
storage can make 
large-scale data 
analysis more efficient.
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direct S3 access

NASA Earthdata Cloud
AWS us-west-2 region

Traditional Data Access 
(Direct Download)

Cloud Data Access

AWS 
us-west-2

Slide provided by Alexis Hunzinger, GES DISC

https://www.earthdata.nasa.gov/eosdis/cloud-evolution


NASA Earthdata
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NASA Earthdata Search
https://search.earthdata.nasa.gov/search 
! A “one stop shop” for searching and downloading NASA Earth datasets
" Filter & Search data products by keyword, instrument, processing level, etc.
" Subset datasets in space and time
" Generate lists of file names for download

https://search.earthdata.nasa.gov/search
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Earthdata Controls

Keyword Search

Zoom Control

Temporal/
Spatial 
Subsetting

Help
/Info

Details on Available Datasets

Search 
Filters

Login to 
Earthdata
Account

Save & 
Access Past 

Searches

Projection Control

Spatial Subsetting

Edit/Delete Spatial Subsets

Layer Options
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Step 1: Find Collection

Keyword Filters
e.g., Atmosphere > Air Quality > Nitrogen Oxides



9NASA’s Applied Remote Sensing Training Program

Step 1: Find Collection

Additional Filters
e.g., Processing Level
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Step 1: Find Collection

Topic Search
(name of data product if known)
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Step 2: Choose Collection(s)

Add Collection
More Information 
About Collection

Cloud-Enabled 
Dataset
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Step 2: Choose Collection(s)

Back to Search

More Information 
About Collection

DAAC Website 
(GES DISC)
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Step 2: Choose Collection(s)

Access Options 
via DAAC

Additional 
Product Details 
and 
Documentation

Product 
Summary
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Step 3: Subset Collections by Time

Choose Start and End Times
Click “Apply”
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Step 4: Subset Collections by Space

Spatial Subsetting Options
! Rectangle
! Point
! Circle
! Polygon
! Upload Shapefile

Additional 
Controls
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Step 5: Examine Selected Collections in Project 

Select “My Project” once 
all desired Collections 

have been added.
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Step 5: Examine Selected Collections in Project 

Return to Search

Data Access Options 
(If Available)

Data Post-Processing Options 
(If Available)

Add a project title and 
save for future reference.

Download Selected Data

Summary of the 
Selected Data
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Step 6: Download Data

Click Links for 
Direct Download

Copy/Save List of Links

Return to Project Summary
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Step 6: Download Data

Cloud Data Access 
via AWS
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Step 6: Download Data

Script for 
Automated 
Downloading



NASA Giovanni
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NASA Giovanni
https://giovanni.gsfc.nasa.gov/giovanni/
! Application that allows the user to: 
" Select & subset Level 3 (gridded) NASA data products
" Perform simple analysis (spatial & temporal averaging, differences) and plot 

results (e.g., area colormaps, time series, scatterplots, correlation plots)

https://giovanni.gsfc.nasa.gov/giovanni/
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Giovanni Controls

Keyword Search

Dataset Details (Units, Resolution, Coverage)

Help/Info

Filter 
Datasets

Add Datasets for Analysis

Choose Date 
and Time

Choose Region 
of Interest

Choose Plot or 
Analysis Type
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Step 1: Select Plot Type
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Step 2: Select Date Range
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Step 3: Select Region of Interest
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Step 4: Refine Search
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Step 5: Select Data Product
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Step 6: Plot Data
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Time-Averaged Map
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Recurring Average Map
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Area-Average Time Series Plot
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Time-Averaged Difference Map
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Correlation Map
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Area-Average or Time-Average Scatter Plot



TEMPO Proxy Data Products
Dr. Aaron Naeger, TEMPO Deputy Program Applications Lead




