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What is Polar Mesospheric (Noctilucent) Cloud?

Gravity waves
Tides
Planetary waves

EUV UV

sublimation

condensation

Photo credit : PMC taken by NASA from ISS , june, 

82 km

- low temperature (T) 
- sufficient water vapor (H2O)
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"When The Sky Ran Red: The Story Behind The Scream”

Olsen, D. W., R. L. Doescher and M. S. Olson, 2004 (Sky & Telescope)

E. Munch’s the Scream as part of The Frieze of Life
      Oslo, Norway

1893

Krakatoa Volcanic eruption, Indonesia 

1883 1885



Where PMCs are formed?  
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(a) T, RHI, and H2O: 60N-82N : 2011 
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(b) T, RHI, and H2O: 60S-82S : 2011 
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Figure1. Profiles of MLS T (K), RHI(%), and H2O*10(ppm)
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- PMC (Polar Mesospheric Cloud) DATA

1. AIM/CIPS   : since 2007 
 Aeronomy of Ice in the Mesosphere /Cloud Imaging and Particle Size 

2. Himawari-8/AHI  : since 2016 
 Advanced Himawari Imager 

3. MLS DATA   : since 2005   
 Microwave Limb Sounder
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Hemispheric Asymmetry in PMC Occurrence Rate

H2O = 7.1 ppmv

H2O = 7.5 ppmv

NH SH

Temperature = 150K 
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Interannual variation of the PMC Occurrence Rate 
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(a) PMC(%) and H2O (ppmv) : NH
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(b) PMC(%) and RHI (%) : NH
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(c) PMC(%) and T (K) : NH
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(d) PMC(%) and H2O (ppmv) : SH
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(e) PMC(%) and RHI (%) : SH
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Interannual variations of onset date of the PMC

NH

SH

1. What is the role of solar variability  in a rapidly 
changing  climate?

2. How can we understand the “Sun and climate 
change”, together.

3. Implementation of the accurate TSI and SSI is 
more important than ever (Funke et al., 2023).
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Missing?
 or Absent?  
 or Diminished?



Is there a sign of 
HTHH eruption in 
PMC, in 2023?

Himawari/AHI PMC (%) : NH

2023mean
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H2O is injected, T is cooled, 
so PMC is expected to be 
increased? 
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Is there a sign of 
HTTS eruption in 
PMC, in 2023 ?

Himawari/AHI PMC (%) : NH

2023mean
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Summary

PMC OR shows high sensitivity to mesospheric T and H2O.

PMC OR shows little solar cycle signal but quasi quadrennial(4-5yrs) 
oscillations during last decade. Global increase of H2O may be partly 
responsible for the missing solar cycle variation.

PMC OR does not show a sign of anomalous features in 2022 and 2023 
after the HTHH volcanic eruption.
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Special acknowledgement: David Gathright who wrote ground system software for AIM/CIPS ~20yrs ago.



11-year solar cycle signals in T and H2O

Annually averaged 
global T and H2O 
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