What does the variability of Earth’s Highest Clouds tell us?
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Polar Mesospheric Clouds — Earth’s Highest Clouds

Polar Mesospheric clouds (PMCs) are water ice particles occurring in polar mesopause regions during summet.
These bluish ice clouds occur at 80-88 km in high latitudes, during a constant sunlit period, when the MLT
(Mesosphere and Lower Thermosphere) is the coldest region between Sun and Mars!

Lidar Observations of PMCs at McMurdo AIM satellite CIPS PMC observation
over Antactica
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Why are PMCs important? 3
» They are 2 Minet’s Canary! 284
» Natural laboratory and tracer for Polar MLT: § -

v’ Evidence of inter as well as intra hemispheric coupling in the polar atmosphere.
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v" Excellent indicators of the mean meridional circulation strength. _ _
v' Trackers of hemispheric differences in the atmosphere. 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
v' Important indicators of dynamics and photochemistry in the MLT. Universal Time [hr}

But there is so much we don’t know about them yet!

» Could PMCs be the first harbinger of long-term climate change? Interannual Variability of PMCs
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» Mysteries revolving around the 11-year Solar Cycle: A solar cycle signature is clearly seen from I(i . % 2; ; f(:;l 90 96%) in the @2 6 120
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The McMurdo Lidar Campaign aims to answer these questions and resolve theses mysteries! Seasons
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LETIRYOIS Solar cycle is one of many factors affecting Unraveling the mystery behind PMCs and Solar Cycle
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breakup T and H,0 in the MLT and solar cycle 24 Albedo = -0.25WRD -0.06+(F10.7) + 99.89 Improved correlation (by 44%) shows that there is a solar cycle signature in PMC brightness

is one of the smallest cycles! . . g e : : : : :
EPVB) y - =050 confidence = 59,91 variability, although polar vortex is the major driver. Solar cycle is a secondary drivet!
iming
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But in 1978-2002 what made the solar cycle overshadow polar vortex when polar vortex breakup
timing showed similar variability?

PVB timing are averaged out with solar cycle during 1980-2001, so the solar cycle etfects
stand out. While PVB timing is out of phase with the solar cycle, concealing any solar cycle
sighatures in the total PMC brightness from 2007 to 2021.
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1314 With such dynamic variability in PMCs, can they really be a Miner’s canary?
NS YN SEaSONS Can PMCs really be the first harbinger of climate change when they have strong

13-14 16-17 19-20 Variability?
Seasons
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