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How efficient is dehydration in TTL? Complete efficiency would imply that the
stratospheric entry WV is equal to 100% RH, at Lagrangian dry point (LDP =
lowest saturation mixing ratio encountered on path to stratosphere).
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How efficient is dehydration in TTL? Complete efficiency would imply that the
stratospheric entry WV is equal to 100% RH, at Lagrangian dry point (LDP =
lowest saturation mixing ratio encountered on path to stratosphere).
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How efficient is dehydration in TTL? Complete efficiency would imply that the
stratospheric entry WV is equal to 100% RH, at Lagrangian dry point (LDP =
lowest saturation mixing ratio encountered on path to stratosphere).
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ATTREX TTL Domination
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Ice water content ‘climatology’

420:IIII|IIIIIIIII'||I/I I\!III\I'IIII'IIII: :IIII IIIIIIIII|IIII|:

= I 1 F =

- = . ——2013| 3

(at least) 2 problems: 410 ER: 2014 | 5
e Possibly biased - 3 E =
. . - ! ] - =
sampling / incomplete 400 £ ¥ 1 E

. - 1/ I - -
climatology. = I 1 E 3
__390F ! =34 F =

E = 1 E =

* Convectively detrained g =/ 1 E E
cirrus. 380 - ERN3 E
= 1 E =

= = - =

370 & — — —

= N 3

SN 3 E :

30 O = = :

- \ 3 -

350ElIIIIIIIIIIIITITIT‘IIIIII | IIIIE EIIII|IIII|IIII|IIII|E

180 185 190 195 200 205 210 215 0 5 10 15 20

Temperature (K) Sampling time (hours)



Ice water content ‘climatology’
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How frequently is supersaturated air free of ice?
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How frequently is supersaturated air free of ice?

100 hPa saturation mixing ratio (ppmv)
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How frequently are clouds supersaturated?
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How frequently are clouds supersaturated?
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How frequently are clouds supersaturated?

100 hPa saturation mixing ratio (ppmv)
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How efficiently is ice removed?
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Mass fraction falling

How efficiently is ice removed?

1.0

o
™

o
(=2}
III|III|III|III|III

o
o

©
(V)

o
=]
o
—

II| WIIIII

—0.1cms”
—0.3cms’
—o0.5cms’
—1cms

ﬁ\

Illllllllllllllllll

0.10 1.00

lce water content (ppmv)

10.00 100.00

Updraft speed




Mass fraction falling

How efficiently is ice removed?
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Nucleation
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Cloud free frequency
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Summary

 |WCis comparable to Schiller et al., suggesting our measurements
are somewhat representative of climatology.

* Significant supersaturations observed inside and outside of clouds,
in agreement with our expectations. Supersaturated frequencies

increase with decreasing T.

* |ce settling efficiency decreases significantly below IWC ~ 1-3 ppm, T
~ 190 — 195 K.

e All three mechanisms suggest that dehydration will be less efficient
as temperatures decrease below ~ 195 K.

e More measurements < 185K needed.
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