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Major Impact 1: Improved 
identification of ash clouds near the 

source  
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Klyuchevskoy ash 
plume 

The ash plume is clearly discernable in the Himawari-8 AHI 
imagery constructed using similar spectral channels 

5 



Klyuchevskoy ash 
plume 

The ash plume is not discernable in MTSAT false color 
imagery 
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Ash cloud 
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Jet contrail 

Ash cloud 
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Major Impact 2: More timely 
detection of explosive eruptions 
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Kamchatka, Russia 
March 25, 2015 
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March 25, 2015 (22:03 UTC) 
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Kamchatka 
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The formation of the eruptive cloud 
produced a 33 K change in the 11 
μm temperature in 10 minutes. This 
corresponds to a 7.5 K standard 
deviation anomaly! 
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The formation of the eruptive cloud 
produced a 33 K change in the 11 μm 
temperature. This corresponds to a 7.5 K 
standard deviation anomaly, resulting in the 
generation of an alert. 
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The formation of the eruptive cloud 
only produced a 21 K change in the 
11 μm temperature in 30 minutes. 
This corresponds to a 2.4 K standard 
deviation anomaly (not sufficient to 
produce an alert) 



Early Detection of Explosive Volcanic Eruptions by  
Quantifying the Evolution of the Cloud in Time 

July 31, 2015 
Manam Volcano, PNG 

Actual near real-time results 
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Major Impact 3: Ash cloud tracking 
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Ash and SO2 

SO2 and some Ash 
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Major Impact 4: More Accurate Ash 
Cloud Properties 



Actual near real-time results 
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Challenge: User Readiness 
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The AHI (and ABI) have 
3 channels in the “split-
window” region 

Which “split-window” BTD 
should be used for ash tracking? 

JMA 
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Ash is easily identifiable 
when Band 13 – Band 15 
BTD is used 
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Ash essentially 
“disappears” when Band 
14 – Band 15 BTD is used 
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Ash is easily identifiable 
when Band 13 – Band 15 
BTD is used 
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Ash essentially 
“disappears” when Band 
14 – Band 15 BTD is used 
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Himawari-8 AHI 

Band 15 Band 14 

Band 13 

The emissivity of ash clouds decreases with increasing wavelength in the “split-
window” region (the opposite is true for met clouds) 
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MTSAT-2 

Band IR1 

Band IR2 

The emissivity of ash clouds decreases with increasing wavelength in the “split-
window” region (the opposite is true for met clouds) 
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Himawari-8 AHI 

Band 15 Band 14 

Band 13 

The emissivity of ash clouds decreases with increasing wavelength in the “split-
window” region (the opposite is true for met clouds) 
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Himawari-8 AHI 

Band 15 Band 14 

Band 13 

The emissivity of ash clouds decreases with increasing wavelength in the “split-
window” region (the opposite is true for met clouds) 

Cirrus 



Summary 
• Impacts of next generation satellites: 

1. Improved identification of ash clouds in the near field 
2. More timely detection of explosive eruptions 
3. Improvements in ash cloud tracking, with larger improvements 

possible when ash and SO2 are co-located 
4. SO2 imaging/detection capability in GEO orbit 
5. More accurate ash cloud properties (detection, height, mass 

loading, and effective particle radius) 

• Challenges: 
1. Data volume – need for automated tools 
2. Converting “Big Data” to actionable information using the 

entire satellite constellation and other measurements 
3. User readiness 
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