
Initial Look at Ammonia 
Incidents and Satellite Data 

Question: can you see evidence of ammonia incidents in satellite data? 
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Beach Park, Illinois, USA (25 April 2019) 

24 April 2019 

Data from https://iasi.aeris-data.fr/nh3/ . Circles symbols = METOP-A, Square symbols = METOP-B 

25 April 2019 26 April 2019 

Question: Could this high concentration have anything to do with the ammonia incident? 
 

Ammonia total column data (mol/m2) from IASI satellite 

https://iasi.aeris-data.fr/nh3/
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Beach Park, Illinois, USA (25 April 2019) 

Data from https://iasi.aeris-data.fr/nh3/  
Circles symbols = METOP-A  
Square symbols = METOP-B 

Questions: 
 
How far and in what direction 
would the ammonia cloud have 
travelled in 24 hours? 
 
What was the wind direction 
and speed? 
 Release location 

 

https://iasi.aeris-data.fr/nh3/
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Release location 
 

Distance from Beach Park to Kansas City = 680 km 
To travel that distance in 24 hours requires a wind speed of  
680,000 / (24 × 3,600) = 7.9 m/s 
which seems like a fairly realistic wind speed 

Beach Park, Illinois, USA (25 April 2019) 

Kansas City 
 



1000 mbar 925 mbar 

850 mbar 700 mbar 

Daily average wind vectors at 00:00 on 25 April 2019  
NCEP Reanalysis data provided by the NOAA/OAR/ESRL PSL, Boulder, Colorado, USA, from their website: 
https://psl.noaa.gov/data/gridded/data.ncep.reanalysis.pressure.html  
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Daily average wind vectors at 00:00 on 26 April 2019  
NCEP Reanalysis data provided by the NOAA/OAR/ESRL PSL, Boulder, Colorado, USA, from their website: 
https://psl.noaa.gov/data/gridded/data.ncep.reanalysis.pressure.html  
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https://psl.noaa.gov/data/gridded/data.ncep.reanalysis.pressure.html


Release location 
 

925 mbar 

00:00 
25 April 2019 

00:00 
26 April 2019 

Wind direction was not consistent with ammonia from Beach Park 
incident producing high concentrations in METOP-A/B satellite data  

m/s 

m/s 



Liquid ammonia volume released: 750 US gallons = 2.8 m3 

Liquid ammonia density at 0°C = 640 kg/m3 

Liquid ammonia mass released = 2.8 × 640 = 1,800 kg 
 
Ammonia vapour density at 0°C  = 0.76 kg/m3 

Let’s assume the ammonia liquid mass all turns to vapour (no chemical reactions), 
then the volume of pure ammonia vapour is: 1,800 / 0.76 = 2,400 m3 

Molar volume of gas at 0°C = 0.022 m3/mol 
Number of moles of gas = 2,400 / 0.022 = 110,000 mol 

The max limit in this IASI satellite plot is a total column of ammonia: 0.002 mol/m2 

Let’s assume the background concentration was zero 
The area covered by ammonia to give the satellite max value is A = 110,000 / 0.002  

= 5 × 107 m2 

This area equates to a circle with diameter D = √(4.A/π) = 8,000 m = 8 km 
 
In comparison, the satellite pixel size is 12 – 39 km (depending on scan angle)* 
 
In other words, the release was too small to be seen in the satellite data 

* Source: Cathy Clerbaux (Cathy.Clerbaux@latmos.ipsl.fr)  

Sanity check on some numbers 



An aside: are high ammonia concentrations correlated with 
light wind speeds in areas with agricultural emissions? 

24 April 2019 25 April 2019 26 April 2019 

All wind vectors shown at 925 mbar 



What about other recent ammonia incidents that might show up in satellite data? 
Source: Maureen Wood, JRC (Maureen.WOOD@ec.europa.eu) 

No METOP-A/B/C data 
available for 22/12/20 

No METOP-A/B/C data 
available for 22/12/20 

See later slide → 

mailto:Maureen.WOOD@ec.europa.eu


Refrigerant at brewery 

Refrigerant at dairy 

No METOP-A/B/C data after June 2020 



https://strana.ua/news/293836-video-kak-pod-sumami-proizoshel-vybros-toksichnoho-ammiaka-iz-tsisterny.html  

Ammonia railcar release at Sumy, Ukraine, 7 October 2020 
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Conclusion 

• The incident at Beach Park, Illinois (1.8 tonnes of liquid ammonia) was too small to 
be seen in satellite data  

• Most recent incidents seem to involve relatively “small” amounts, often at 
refrigeration plants (a few tonnes), which will not be visible on IASI satellite data 

• Data for a larger release, e.g. Ukraine railcar (80 tonnes?) is not yet available on IASI 

• Useful to look out for significant ammonia incidents and review ammonia satellite 
capabilities periodically 
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