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Webinar Agenda

Part 1: An Introduction to XCO2 with OCO-2 and OCO-3 

• EDT (UTC-4:00)

• Tuesday, May 24, 2022 

• Trainers: Vivienne Payne (JPL)

• Background of the XCO2 measurement and how it is measured

• Description of the OCO-2/OCO-3 sensors

• Characteristics, limitations and validation of the measurement

• Q&A

Part 2: A Demonstration on how to Access and Visualize OCO-2/OCO-3 

Data 

• EDT (UTC-4:00)

• Thursday, May 26, 2022 

• Trainers: Karen Yuen (JPL)

• Use of Jupyter Notebook to access, search, filter and display XCO2

data

• Q&A

Part 3: XCO2 in Support of Global and Regional Climate-Related Studies 

• EDT (UTC-4:00)

• Tuesday, May 31, 2022 

• Trainers: Abhishek Chatterjee (JPL)

• Global and regional carbon flux estimation, and carbon cycle 
response to climate variability and changes in anthropogenic 
emissions 

• Q&A

Part 4: XCO2 in Support of Local and Regional Climate-Related Studies

• EDT (UTC-4:00)

• Thursday, June 2, 2022 

• Trainers: John Lin (University of Utah)

• Climate impacts from localized emissions, air quality, and urban 
density

• Q&A
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Learning Objectives

By the end of this demonstration attendees will be able to:

• Understand the characteristics and limitations of XCO2 measurements from space

• Understand the type of climate studies that these measurements can support

• Be able to open and visualize XCO2 data from OCO-2 and OCO-3
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Overview

1. A summary of the characteristics of OCO-2 and OCO-3

2. OCO-2 Measurement Approach

3. OCO-3 Measurement Approach

4. Recap of XCO2 Measurement

5. Spatial and Temporal Resolution for OCO-2 and OCO-3

6. Timeline of Available XCO2 data

7. Where to Download Data

8. Product and Naming

9. Documentation for data products (ATBD and User Guide and Link)

10. Demonstration Portion with Jupyter Notebook
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OCO-2 and OCO-3

OCO-2 (2014 - Present) OCO-3 on ISS (2019 - Present)

https://www.google.com/url?sa=i&url=https%3A%2F%2Focov2.jpl.nasa.gov%2Fobservatory%2F&psig=AOvVaw2SF8jSv7e595PNS4YMS0oD&ust=1613867013796000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCPjfiqWZ9-4CFQAAAAAdAAAAABAD
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10 km

OCO-2 Measurement Approach

Collect spectra of CO2 & O2 

absorption in reflected sunlight 

over the globe

OCO-2 Measurements:
• Global

• Precise 

• Small Footprints
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OCO-3 Measurement Approach

Collect spectra of CO2 & O2 

absorption in reflected sunlight over 

where ISS flies

OCO-3 Measurements:
• 52 Degrees North/South 

Latitude

• More Precise and Denser 

Footprint than OCO-2

• Mapping Capability of 80 x 

80 km
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XCO2 is the column average volume mixing 
ratio. This is a measure of the amount of 
carbon dioxide in the atmosphere within the 
column.

Gas molecules in the Earth’s atmosphere absorb the 
sunlight at specific wavelengths, creating “fingerprints” 
that can be detected by a spectrometer. 

A spectrometer creates spectra, or photos of these 
”fingerprints”. Then the absorption levels shown in these 
spectra, like a captured image, tells us how many 
molecules were in the region where the instrument 
measured.

Recap of the XCO2 Measurement
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Spatial Resolution for OCO-2 and OCO-3
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Timeline of Available XCO2 Data

I I I I I I I I I I

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

XCO2

Combined Global Measurements
with Targeted Mapping
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Where to Download Data
https://daac.gsfc.nasa.gov/datasets?keywords=OCO-2&page=1

https://co2.jpl.nasa.gov/

https://daac.gsfc.nasa.gov/datasets?keywords=OCO-2&page=1
https://co2.jpl.nasa.gov/
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Product & Naming from OCO-2

OCO-2 LiteXCO2 File Naming Convention:

oco2_LtCO2_[AcquisitionDate]_{ShortBuildID]_[ProductionDateTime][Source].nc4

oco2_LtCO2_191018_B10_v0.nc4 



13NASA’s Applied Remote Sensing Training Program

ATBD and User Guide
https://docserver.gesdisc.eosdis.nasa.gov/

public/project/OCO/OCO_L2_ATBD.pdf

https://docserver.gesdisc.eosdis.nasa.gov/public/project/OCO/OCO_L2_ATBD.pdf
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Getting Started

OCO-2 and OCO-3 data are stored at 

the GES DISC!

Be sure to register for a profile. It’s free!

You can browse and look without a 

login, but you will need one to 

download data files.

You can always find the data or data 

collections by entering “OCO-2” or 

“OCO-3” in the search bar.

https://disc.gsfc.nasa.gov/
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Getting Started

You will get a list of products.

We are only focusing on the XCO2 Lite 

product, which happens to be the top 

one.
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Getting Started
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Getting Started



18NASA’s Applied Remote Sensing Training Program

Getting Started
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Getting Started
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Download as txt files

Getting Started
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Jupyter Notebook Portion

Before following along, you will need to download some software packages for this portion of the training. This 
is also what you will need in order to work with the data. 

We have found the easiest and most straightforward way to work/display the data is to use Conda. 

We will be working in Python 3, and Python and Jupyter notebook are packaged within Conda. Please follow 
the install directions listed for your operating system (Windows, Mac OS, Linux). 
https://docs.conda.io/projects/conda/en/latest/user-guide/install/index.html

The libraries that you will need to use and import in the code below should be included in Conda. 
We have made some files available for download. OCO-2 Data files are large so it will take some time to 
download! This is just a sample. You can always download more files to check things out. 

*Please remember which directory you download your files, and we recommend creating a folder for the 
data.*

Jupyter Notebook Installation Guide (if you would prefer to just load this without Conda)

From this list of websites, you can follow instructions to setup Jupyter Notebook:
• https://jupyter.org/install
• https://www.geeksforgeeks.org/how-to-install-jupyter-notebook-in-windows/
• https://test-jupyter.readthedocs.io/en/latest/install.html

https://docs.conda.io/projects/conda/en/latest/user-guide/install/index.html
https://jupyter.org/install
https://www.geeksforgeeks.org/how-to-install-jupyter-notebook-in-windows/
https://test-jupyter.readthedocs.io/en/latest/install.html
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Next Step

The libraries you need should be installed with Conda. To verify, open a terminal and type 
Conda List. Scroll to check that what you need is there. If not, do pip install.
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Final Step

To open up Jupyter notebook, you simply type Jupyter notebook in terminal and prompt and 
it will open up a new notebook in your chosen browser.



References

Get Data:

https://daac.gsfc.nasa.gov/datasets?keywords=OCO-2&page=1

https://co2.jpl.nasa.gov/

Github/ColLab for Code:

https://github.com/sagarlimbu0/OCO2-OCO3

https://github.com/kyuenjpl/ARSET_XCO2

https://colab.research.google.com/drive/13KC3vPt6DXj8bQAyc7MHfjimNjJD
dMfK?authuser=1

https://daac.gsfc.nasa.gov/datasets?keywords=OCO-2&page=1
https://co2.jpl.nasa.gov/
https://github.com/sagarlimbu0/OCO2-OCO3
https://github.com/kyuenjpl/ARSET_XCO2
https://colab.research.google.com/drive/13KC3vPt6DXj8bQAyc7MHfjimNjJDdMfK?authuser=1
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Contacts

Follow us on Twitter

@NASAARSET

• Trainers:

– Karen Yuen: karen.yuen@jpl.nasa.gov

• Training Webpage:

– https://appliedsciences.nasa.gov/join-

mission/training/english/arset-measuring-

atmospheric-carbon-dioxide-space-support-

climate

Check out our sister programs:

https://twitter.com/NASAARSET
mailto:karen.yuen@jpl.nasa.gov
https://appliedsciences.nasa.gov/join-mission/training/english/arset-measuring-atmospheric-carbon-dioxide-space-support-climate
https://develop.larc.nasa.gov/
https://www.servirglobal.net/
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Thank You! 


