
Improving societal impact of satellite-based 
atmospheric observations for air pollution 

monitoring using Sentinel data 
Iolanda Ialongo, Henrik Virta & Anu-Maija Sundström 



TROPOMI/Sentinel 5P 

Launched 13 October 2017 on a Sun-syncronous polar orbit with overpass time at 13:30. 
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Science products 

@iolandaialongo 

TROPOMI measures Sun light backscattered from the atmosphere and the surface 
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Nitrogen dioxide (NO2) 
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Urban AQ monitoring in Helsinki 
TROPOMI NO2 data are suitable for air pollution monitoring on daily scale.  

May 29, 2018 

12:07 LT 13:46 LT 
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Urban AQ monitoring: tropospheric NO2 
Satellite tropospheric NO2 data can be combined with in situ AQ data. 
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Urban AQ monitoring: tropospheric NO2 
Weekly cycle 



08/11/18 8 
Picture: Henrik Virta, FMI 

Kilpilahti 

Only weak winds are considered here to 
remove the largest part of transport from 
Helsinki.  

~3 months data 
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Data within 10 km from the source are rotated to simulate a scenario with 
winds only from east to west. The results is the small plume eastward from 
Porvoo refinery. This scenario proves that we can detect the small signal 
coming from the refinery and can be used to estimate annual emissions. 

Kilpilahti 
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Urban AQ monitoring: trend analysis 

Year-to-year comparison to highlight pollution changes 

@iolandaialongo 
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Monitoring emissions from power plants 

@iolandaialongo 
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India’s bad air quality 
Poor air quality over North India (Punjab) due to crop residue burning 

@iolandaialongo 



13 

Sulfur dioxide (SO2) 
SO2 is emitted by power plants, metal smelters, oil refineries and volcanoes 

@iolandaialongo 
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Sulfur dioxide emissions 

@iolandaialongo 



 Support to Finnish CleanTech sector 

Tsumeb, Namibia 

A large reduction (about 80%) in SO2 
concentrations and emissions was 
observed after the implementation of a 
sulfuric acid plant (designed to remove 
SO2 emissions to the atmosphere) at the 
smelter by Finnish cleantech company 
Outotec Oy in 2015.  

@iolandaialongo 
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Formaldehyde (CH2O) 
CH2O is released from forest fires and transform into CO 

@iolandaialongo 
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Carbon Monoxide (CO) 
CO is released from incomplete combustion processes (forest fires and anthropogenic sources. 

@iolandaialongo 
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Aerosol Index (AI) 
AI is an indicator of absorbing aerosols (smoke, ash, desert dust) 

@iolandaialongo 
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Long-range transport of pollutants 

•  Different pollutants can be transported long distances  
Long-range = several hundreds or thousands kilometers 

 
•  The transport of pollutants depend on: 

•  Pollutant’s typical “lifetime” in the air 
•  Magnitude, and sometimes also height of the emission 
•  Vertical and horizontal air flow, wind speed near the surface  
•  Weather conditions (e.g. rain) 
 

•  Pollutants that typically travel long distances include e.g.  
•  Desert dust 
•  Smoke and carbon monoxide (CO) from large fires  
•  Sulphur dioxide (SO2) and ash from volcanic eruptions 
 

 

@iolandaialongo 
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CO in November 2017 show long-range transboundary air 
pollution transport from India to China. 

@iolandaialongo 
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•  Note that long-range transported pollution may or may not affect air quality at surface. 
 

•  (Passive) satellite instruments see only the total column, not the vertical distribution of pollutants 

22/03/2018, Athens 

http://greece.greekreporter.com/ 

Dust from Sahara Smoke from Canada 

Ground-based PM10  

No effect on surface 
air quality 

Air quality alert! 

27/08/2018, Oulu 

@iolandaialongo 
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Sulphur dioxide from Bali volcano eruption in Nov. 2017 

@iolandaialongo 



Ilmatieteen laitos 
Erik Palménin aukio 1,  
00560 Helsinki 
PL 503, 00101 Helsinki,  
puh. 029 539 1000 

Twitter: @meteorologit ja @IlmaTiede     Facebook: FMIBeta 

Contact information  
Email: iolanda.ialongo@fmi.fi  
Twitter: @iolandaialongo  
Blog: blog.fmi.fi/ILMApilot  


