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Both satellite and shipboard measurements of total column (TC) 
NO2 are used to address this question.
Ca

This is addressed by comparing TC NO2 from satellite 
overpasses over the GOM with TC NO2 from Pandora over both land and ocean. 

Pandora data are compared to shipboard 
NO2 concentrations in the vicinity of ONG operations. Precision is addressed by deploying 
three Pandoras together 4 weeks in advance of the cruise.

Whole-air samples collected near platforms 
are analyzed for VOC and other chemical tracers.  
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What do pollutant levels measured by satellite over the GOM look like, and how do they 

compare to coastal Louisiana? What role does meteorology play in any observed differences?

Can satellite observations detect emissions from ONG operations, and are the measurements 
accurate?

on average 

 
How accurately do Pandora NO2 readings track short-term variations in ONG emissions?

What is the precision of the new-model Pandora instruments that were deployed during SCOAPE?
 

• Is there a difference in pollutant emissions between large, deepwater ONG platforms and 
the hundreds of small near-shore ONG operations? 
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Figure S1.  Screen shots of the spectra for Minimum Langley Extrapolation (MLE) using data collected 
between 17:55:00 UTC and 18:05:00 UTC on 20 April 2019 when all three Pandoras sampled clear skies and 
low tropospheric NO2 amounts. Full statistics for calibration are based on 19 days of data at LUMCON, 
thus meeting the Luftblick Fiducial Reference criteria (Luftblick, 2022).  (a) Pandora 66; (b) Pandora 67; (c) 
Pandora 68.  
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Figure S2. Time-matched data from Pandora 66 (blue squares) at LUMCON prior to cruise, 10 April to 8 
May 2018. Comparison of Pandora 68 (red circles) referenced to Pandora 67 at LUMCON cover pre- and 
during the cruise, from 10 April–18 May 2019 (data from NASA/LARC/SD/ASDC, 2022c). Linear best-fit lines 
are blue and red, respectively, with 1:1 black line for reference. 

 

Figure S3. TC NO2 as measured by Pandoras 66, 67, and 68 prior to the SCOAPE cruise (data from 
NASA/LARC/SD/ASDC, 2022c), from 10 April through 8 May with TROPOMI overpass readings  (Copernicus 
Sentinel-5P, 2018) in gold diamonds and OMI v4 data (Krotkov et al., 2019) in magenta triangles. After 
Pandora 66 was installed on the R/V Point Sur and only Pandoras 67 and 68 recorded TC NO2 at LUMCON. 
A summary of satellite offsets from Pandoras appears in Tables S1 and S2. 
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Figure S4. a) Moderate Resolution Imaging Spectrometer (MODIS) combined value-added aerosol optical 
depth (Naval Research Laboratory and the University of North Dakota/MODIS Adaptive Processing System 
(MODAPS), 2017) shows smoke and elevated aerosol counts from Mexican fires during SCOAPE campaign 
on 13 May (a) and 14 May 2019 [See Duncan (2020)].(b). SNPP VIIRS (Schroeder and Giglio, 2017) and 
MODIS (Giglio and Justice, 2021) thermal anomalies/fires counts are marked in red and orange dots, 
respectively.  All satellite data taken from https://worldview.earthdata.nasa.gov.  Green star is the 
approximate R/V Point Sur location at the time of Aqua satellite overpass. 

 

Figure S5. a) Atmospheric Infrared Sounder (AIRS) L2 carbon monoxide at 500 hPa (AIRS Science 
Team/Joao Teixeira, 2013) shows influence from Mexican fires on SCOAPE region on 13 May (a; night) and 
14 May 2019 (b; day). SNPP VIIRS and MODIS thermal anomalies/fires counts are marked in red and 
orange dots, respectively.  All satellite data taken from https://worldview.earthdata.nasa.gov.  Green star 
is the approximate R/V Point Sur location at the time of Aqua satellite overpass. 
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Figure S6. HYSPLIT 12-hour ensemble back trajectories (Stein et al., 2015) released at 50m (top panels; a-
c) and 500m (lower panels; d-f) at the local times listed in each (15-17 May) and driven by the NCEP Global 

Data Assimilation System (GDAS) at 0.5° resolution. Colors of the trajectories denote change in ensemble 
trajectories’ release time (every 3 hours over 12-hour period). 

 

 

Figure S7. Median vertical profiles for ozone (blue lines) and relative humidity (green lines) from ozone and 
radiosondes launched from the R/V Point Sur during the cruise (11-17 May 2019). Dotted lines are for 
launches 11-13 May, dDash dot lines are for 14 May launches, and solid lines are for 15-17 May launches.  
Data retrieved from NASA/LARC/SD/ASDC (2022d).   
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Date  (P67 - TROPOMI) % (P68 - TROPOMI) % (P67 - OMI) % (P68 - OMI) % 

11 May 2019 -14.7 -13.9 1.5 2.9 

12 May 2019 -10.3 -7.5 -1.6 -2.3 

13 May 2019 -7.7 -6.5 -0.9 5.6 

14 May 2019 -0.4 -3.7 --- --- 

15 May 2019 -4.2 -5.4 3.8 1.4 

16 May 2019 0.7 1.3 --- --- 

17 May 2019 -0.4 -0.4 3.7 1.9 

Table S1. Coastal satellite (TROPOMI and OMI v4) and Pandora (P67 and P68) comparisons during 
SCOAPE at Cocodrie, LA.  Negative sign indicates that the satellite TC NO2 value was higher than Pandora 
value. 

 

Date (P66 - TROPOMI) % (P66 - OMI) % 

11 May 2019 -5.0 2.2 

12 May 2019 --- 2.9 

13 May 2019 -8.4 -0.2 

15 May 2019 20.7 15.1 

16 May 2019 21.5 --- 

17 May 2019 19.9 17.6 

Table S2. Satellite (TROPOMI and OMI v4) and Pandora (P66) comparisons during SCOAPE over the R/V 
Point Sur locations. 
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