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Webinar Agenda

Session 1 Session 3Session 2

Remote sensing of NO2, OMI 
Data Products, and Tools

Introducing TROPOMI - High 

Resolution NO2 Observations 
from Space

Python Tools - TROPOMI

https://arset.gsfc.nasa.gov/
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Session 2

• Introduction to Tropospheric Monitoring Instrument (TROPOMI) 

– TROPOMI Data Products

– TROPOMI Data Access 

– Tools to display TROPOMI data

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

• By the end of this presentation, you will be able to: 

• Describe TROPOMI satellite capabilities for global air quality monitoring

• download TROPOMI data 

• Display and map TROPOMI data

https://arset.gsfc.nasa.gov/
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Past & Future (ESA view)

GEMS

TEMPO

Image Credit: TROPOMI ATBD of the total and tropospheric NO2 data products

https://arset.gsfc.nasa.gov/
http://www.tropomi.eu/sites/default/files/files/publicS5P-KNMI-L2-0005-RP-ATBD_NO2_data_products-20190206_v140.pdf
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TROPOMI – Tropospheric Monitoring Instrument

• Sentinel-5 Precursor

• Low Earth Orbit Atmospheric Chemistry Mission

• Launched – 13 October 2017 by ESA

• The TROPOMI instrument is a UV-VIS-NIR-SWIR 

push-broom grating spectrometer.

• The typical pixel size (near nadir) will be 7x3.5 

km2 for all spectral bands, with the exception of 

the UV1 band (7x28 km2) and SWIR bands (7x7 

km2). 

Image Credit/Copyright: ESA/ATG medialab

https://arset.gsfc.nasa.gov/
http://www.esa.int/spaceinimages/Images/2017/06/Sentinel-5P
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TROPOMI – Tropospheric Monitoring Instrument

• Swath: 2600 km

• Repeat Cycle: 16 days

• LST: 13:30 at Ascending Node

• Designed Lifetime: 7 Years

• S-5P makes measurements within 5-minutes 

of NASA Suomi-NPP

• Synergy of TROPOMI and VIIRS/OMPS will 

provide additional information on aerosols, 

clouds and help produce better trace gas 

products.

Image Credit/Copyright: ESA/ATG medialab

https://arset.gsfc.nasa.gov/
http://www.esa.int/spaceinimages/Images/2017/06/Sentinel-5P
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TROPOMI Spectral Coverage

For comparison:

MODIS has 36 spectral bands

Image Credits (left to right): WMO Oscar; Copyright ESA

https://arset.gsfc.nasa.gov/
https://www.wmo-sat.info/oscar/instruments/view/586
https://www.esa.int/spaceinimages/Images/2017/07/Tropomi_s_spectral_range
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TROPOMI Advancements

• Better spatial resolution – 6+ times 

higher than OMI (7x7 vs 13x24 km2)

• 1-5 times higher signal to noise ratios

• Better cloud information from Oxygen 

A & B bands and synergy with VIIRS

• CO and CH4 measurements using SWIR 

channels

• Data rate ~20 times of that OMI

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

http://www.tropomi.eu/

https://arset.gsfc.nasa.gov/
http://www.tropomi.eu/
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Current Position of TROPOMI

S5P and S-NPP 

make 

measurements 

3 to 5 minutes 

apart

http://mps.tropomi.eu/orbit

https://arset.gsfc.nasa.gov/
http://mps.tropomi.eu/orbit
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Current Earthview

http://mps.tropomi.eu/orbit

https://arset.gsfc.nasa.gov/
http://mps.tropomi.eu/orbit
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EO Browser

https://apps.sentinel-hub.com/eo-browser/?lat=41.9000&lng=12.5000&zoom=10

If you don’t have a login, please use the following link to register: 
https://services.sentinel-
hub.com/oauth/subscription?origin=EOBrowser&param_client_id=1febe974-
ca4f-44c1-9fc8-bafbd3bb4abd&param_redirect_uri=https://apps.sentinel-
hub.com/eo-
browser/oauthCallback.html&param_state=&param_scope=EOBrowser

https://arset.gsfc.nasa.gov/
https://apps.sentinel-hub.com/eo-browser/?lat=41.9000&lng=12.5000&zoom=10
https://services.sentinel-hub.com/oauth/subscription?origin=EOBrowser&param_client_id=1febe974-ca4f-44c1-9fc8-bafbd3bb4abd&param_redirect_uri=https://apps.sentinel-hub.com/eo-browser/oauthCallback.html&param_state=&param_scope=EOBrowser
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Level 2 Data Product

http://www.tropomi.eu/data-products/level-2-products

https://arset.gsfc.nasa.gov/
http://www.tropomi.eu/data-products/level-2-products
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Aerosol Product

UV Aerosol Index – 8/24/2018 Aerosol Layer Height – 12/12/2017

Image Credits (left to right): TROPOMI; TROPOMI

https://arset.gsfc.nasa.gov/
http://www.tropomi.eu/data-products/uv-aerosol-index
http://www.tropomi.eu/data-products/aerosol-layer-height
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Methane (CH4) & Sulphur Dioxide (SO2)

May 2018 to Jan 2019 SO2 - Nov 2017 to Jul 2018

Image Credits (left to right): TROPOMI; TROPOMI

https://arset.gsfc.nasa.gov/
http://www.tropomi.eu/data-products/methane
http://www.tropomi.eu/data-products/sulphur-dioxide
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NO2 Data Product

Image Credit: TROPOMI

https://arset.gsfc.nasa.gov/
http://www.tropomi.eu/data-products/nitrogen-dioxide
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Spatial Resolution

Sentinel-5 Precursor and the upcoming Sentinels for monitoring atmospheric Composition. (2018, October). Presented at the CAMS 3rd General Assembly, Lisbon, Portugal. Retrieved from 
https://atmosphere.copernicus.eu/sites/default/files/2018-11/2_Zehner_S5p_CAMS_18.pdf

https://arset.gsfc.nasa.gov/
https://atmosphere.copernicus.eu/sites/default/files/2018-11/2_Zehner_S5p_CAMS_18.pdf
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NO2 Retrieval

Spectral 
Radiance 

Measurements 
from TROPOMI

DOAS (Differential 
Optical Absorption 

Spectroscopy)

NO2 Slant 
Column 
Density 
(SCD)

Data 
Assimilation 

System

Stratospheric NO2 SCD

Tropospheric NO2SCD

Air Mass 
Fraction 

Correction

Tropospheric 
NO2 Vertical 

Column 
Density

Content Source: TROPOMI ATBD of the total and tropospheric NO2 data products

•DOAS (see Platt 

[1994], Platt and Stutz 

[2008])

•405 to 465 nm 

wavelengths 

https://arset.gsfc.nasa.gov/
http://www.tropomi.eu/sites/default/files/files/publicS5P-KNMI-L2-0005-RP-ATBD_NO2_data_products-20190206_v140.pdf
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NO2 - Filename

S5P_NRTI_L2__NO2____20140101T000000_20140102T000000_00099_01_000200_201410
10T173511.nc

Image Credit: Sentinel-5 precursor/TROPOMI Level 2 Product User Manual NPP Cloud

https://arset.gsfc.nasa.gov/
https://sentinel.esa.int/documents/247904/2474726/Sentinel-5P-Level-2-Product-User-Manual-NPP-Cloud-product
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QA Filtering

Image Credit: Sentinel-5 precursor/TROPOMI Level 2 Product User Manual Nitrogendioxide

https://arset.gsfc.nasa.gov/
https://sentinel.esa.int/documents/247904/2474726/Sentinel-5P-Level-2-Product-User-Manual-Nitrogen-Dioxide
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NO2 Algorithm Theoretical Basis Document (ATBD) & Product 

User Manual

Source: TROPOMI ATBD of the total and tropospheric NO2 data products Sentinel-5 precursor/TROPOMI Level2 Product User Manual Nitrogendioxide

https://arset.gsfc.nasa.gov/
http://www.tropomi.eu/sites/default/files/files/publicS5P-KNMI-L2-0005-RP-ATBD_NO2_data_products-20190206_v140.pdf
http://www.tropomi.eu/sites/default/files/files/publicS5P-KNMI-L2-0021-MA-Product_User_Manual_for_the_Sentinel_5_precursor_Nitrogen_dioxide-3.0.0-20190327.pdf
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NO2 Product Bias

• Validation – PANDORA & MAX-DOAS

Content Source: TROPOMI ATBD of the total and tropospheric NO2 data products

https://arset.gsfc.nasa.gov/
http://www.tropomi.eu/sites/default/files/files/publicS5P-KNMI-L2-0005-RP-ATBD_NO2_data_products-20190206_v140.pdf
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TROPOMI Validation

http://mpc-vdaf.tropomi.eu/

https://arset.gsfc.nasa.gov/
http://mpc-vdaf.tropomi.eu/
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Data User Guide

https://sentinel.esa.int/documents/247904/2474726/Sentinel-5P-Level-2-Product-User-

Manual-Nitrogen-Dioxide

https://arset.gsfc.nasa.gov/
https://sentinel.esa.int/documents/247904/2474726/Sentinel-5P-Level-2-Product-User-Manual-Nitrogen-Dioxide


Credit: TROPOMI, ESA, Copernicus, KNMI

Panoply Exercise
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Data Access

NASA – Earthdata

https://earthdata.nasa.gov/

ESA – Copernicus Open Access Hub 

https://scihub.copernicus.eu/

https://arset.gsfc.nasa.gov/
https://earthdata.nasa.gov/
https://scihub.copernicus.eu/
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ESA – Copernicus Open Access Hub 

https://s5phub.copernicus.eu/dhus/#/home

https://arset.gsfc.nasa.gov/
https://s5phub.copernicus.eu/dhus/#/home
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Panoply

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

https://arset.gsfc.nasa.gov/
https://www.giss.nasa.gov/tools/panoply/
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Aerosol Index (AI)

https://tropomi.gesdisc.eosdis.nasa.gov/data//S5P_TROPOMI_Level2/S5P_L2__AER_AI.1/2018/228/S5P_

OFFL_L2__AER_AI_20180816T183016_20180816T201146_04361_01_010100_20180822T174822.nc

https://arset.gsfc.nasa.gov/
https://tropomi.gesdisc.eosdis.nasa.gov/data/S5P_TROPOMI_Level2/S5P_L2__AER_AI.1/2018/228/S5P_OFFL_L2__AER_AI_20180816T183016_20180816T201146_04361_01_010100_20180822T174822.nc
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Methane

https://tropomi.gesdisc.eosdis.nasa.gov/data//S5P_TROPOMI_Level2/S5P_L2__CH4___.1/2018/228/S5P_R

PRO_L2__CH4____20180816T182917_20180816T201245_04361_01_010202_20190101T194705.nc

https://arset.gsfc.nasa.gov/
https://tropomi.gesdisc.eosdis.nasa.gov/data/S5P_TROPOMI_Level2/S5P_L2__CH4___.1/2018/228/S5P_RPRO_L2__CH4____20180816T182917_20180816T201245_04361_01_010202_20190101T194705.nc
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Carbon Monoxide

https://tropomi.gesdisc.eosdis.nasa.gov/data//S5P_TROPOMI_Level2/S5P_L2__CO____.1/2018/228/S5P_

OFFL_L2__CO_____20180816T183016_20180816T201146_04361_01_010100_20180822T174815.nc

https://arset.gsfc.nasa.gov/
https://tropomi.gesdisc.eosdis.nasa.gov/data/S5P_TROPOMI_Level2/S5P_L2__CO____.1/2018/228/S5P_OFFL_L2__CO_____20180816T183016_20180816T201146_04361_01_010100_20180822T174815.nc
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Nitrogen Dioxide

https://tropomi.gesdisc.eosdis.nasa.gov/data//S5P_TROPOMI_Level2/S5P_L2__NO2___.1/2018/228/S5P_

RPRO_L2__NO2____20180816T182917_20180816T201245_04361_01_010202_20190218T070149.nc

https://arset.gsfc.nasa.gov/
https://tropomi.gesdisc.eosdis.nasa.gov/data/S5P_TROPOMI_Level2/S5P_L2__NO2___.1/2018/228/S5P_RPRO_L2__NO2____20180816T182917_20180816T201245_04361_01_010202_20190218T070149.nc
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Past & Future (ESA view)

GEMS

TEMPO

Image Credit: TROPOMI ATBD of the total and tropospheric NO2 data products

https://arset.gsfc.nasa.gov/
http://www.tropomi.eu/sites/default/files/files/publicS5P-KNMI-L2-0005-RP-ATBD_NO2_data_products-20190206_v140.pdf
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Preparing for Part 3 (session # 3)

• Python instruction

• Data download instruction

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


Credit: TROPOMI, ESA, Copernicus, KNMI

Question & Answers


