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What is the Pandora?
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Collects direct sun or diffuse sky
spectra, to retrieve trace gas column 
densities

Direct Sun: 
• Negligible contribution from scattered 

radiation, equal sensitivity at all 
altitudes

• Well constrained retrieval that does 
not depend on prior assumptions

Diffuse Sky:
• Produces vertically resolved partial 

columns (including near-surface 
concentrations)

• Reliance on scattered radiation means 
retrieval requires some assumptions



The Pandonia Global Network (PGN)

Contact instrument PI for help interpreting files and to 
confirm data integrity before using data!

https://www.pandonia-global-network.org/

https://www.pandonia-global-network.org/


Pandora Observations in Support of Satellite Retrieval Interpretation

1. Satellite Data Evaluation: Simplicity of Pandora’s direct sun retrieval make it a 
valuable “reference” measurement to compare with satellite data

E.g., Comparisons of TROPOMI NO2 with Pandora NO2 over Boston University

Adams et al. 2023 (JGR)



Pandora Observations in Support of Satellite Retrieval Interpretation

2. Local Column-to-Surface Relationships: Derive well-constrained local insight into 
how satellite measurements may relate to surface concentrations
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E.g., Diurnal evolution of column NO2

compared to surface NO2 concentrations at 
Boston University

Asynchronous behavior during specific 
conditions due to dominance of different 
forcings on each measurement (horizontal 
advection vs. vertical entrainment)

Adams et al. 2023 (JGR)



Pandora Observations in Support of Satellite Retrieval Interpretation

2. Local Column-to-Surface Relationships: Derive well-constrained local insight into 
how satellite measurements may relate to surface concentrations

Surface Concentration Gradient Tropospheric Column Gradient

E.g., Confirming (or refuting)  spatial gradients observed in the column vs. at the surface across Salt Lake City

University of Utah

South Jordan

Geddes et al. (in prep)



Pandora Observations in Support of Satellite Retrieval Interpretation

3. Intra-Pixel Variability: Directly measure how trace gas columns may vary within the 
spatial footprint of a satellite pixel

at overpass time at all times

E.g., Boston University vs. Harvard University Pandoras (within same TROPOMI pixel ~50% of the time)

Adams et al. (in prep)



Pandora Observations in Support of Satellite Retrieval Interpretation

4. Vertical Profile Information†: Examine local variability in vertical distribution of 
trace gases throughout the day

6/30/2022 5/20/20239/5/2022

E.g., Vertical profiles (retrieved up to about 2 km in altitude) in Salt Lake City 

Geddes et al. (in prep)



Pandora Observations in Support of Satellite Retrieval Interpretation

5. Multi-Constituent Retrievals: Examine colocated relationships between multiple 
pollutants (e.g., NO2, HCHO,  SO2)
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Summertime
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Geddes et al. (in prep)



Challenges / Caveats

• Understanding the retrieval files can be a challenge, and requires some familiarity with 
measurement codes, local operations, and some knowledge of theoretical basis 

• Network is made up of individual investigators who may operate instruments on 
intermittent schedules given research priorities, instrument performance, and funding 

• Partnerships between local operators and investigators should be encouraged to 
understand conditions that may be important to data analysis

The PI and local operators have invested considerable effort in the production of the data and they are entitled 
to be informed of any use of data produced by that site. We suggest consulting with the PI(s) of the instruments 
about the data to be used, if there are specific questions or apparent issues with the data. While we make an 
effort to ensure uniformly high data quality, each PGN instrument has a unique location that can affect the 
representativeness of the data. The PI may have information about the local environment of an instrument that 
is important in your analysis.

Data Usage Guidelines



Thank You!

jgeddes@bu.edu

Boston University University of Utah


