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November 5-6 TTL profiling
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5-6 November TTL sampling
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5-6 November TTL sampling
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5-6 November TTL sampling
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Preliminary results from ATTREX

* Two distinct types of TTL cirrus:

1. Low ice-concentration clouds that do not rapidly deplete vapor in
excess of saturation (heterogeneous nucleation)

2.  High ice-concentration clouds that rapidly deplete vapor in excess of
saturation (homogeneous freezing)

* High ice-concentration layers are narrow and embedded
within broader low ice-concentration layers.



Contrast between CRAVE/TC4 and ATTREX TTL cirrus
measurements

Only low ice-concentration TTL cirrus were observed during CRAVE.
ATTREX: S,.. = 1 in high-conc layers. No evidence of dehydration in CRAVE cirrus.

Different microphysics (no evidence for homogeneous freezing in CRAVE clouds)?

o Colder CRAVE clouds could mean glassy organic-containing aerosols (suppressed
homogeneous freezing).

Different stages of cloud lifecycle sampled?

o We should attempt Lagrangian flights through TTL cirrus in future ATTREX deployments
to sample full cloud lifecycle.

How do TTL cirrus sampled by the Geophysica compare?
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Relative humidities in TTL cirrus (Kramer et al., 2009)

InSIde of c1rrus

250 - S o C 40-100%
X B3040
L sapxa, Water saturation 20-30 A
200F el 15-20
R Homogeneous — """*:--...., 10-15 =
- freezing threshold ~ """*=-eeee 5-10 N
;\? 150 3 FIEER ™0 2 >0-5 -
=  F 3 - ]
m [ — honn ] ]
100 - - g s n .
- - H B - -
S0~ =
0 L Lia iR id i Lasaas e s isiliiinasans BN =003 = Lis is iidann i
180 190 200 21 0 220 230 240 250

Temperature (K)

FISH H,O measurements consistent with cold CRAVE
measurements, but lower RHI at T > 186 K.



Future TTL cirrus measurements

SEAC*RS ER-2 measurements, Aug-Sept, 2012, SE Asia

Future ATTREX deployments:
o Jan-Feb, 2013, east-Pac
o Jan-Feb, 2014, Guam
o Jul-Aug, 2014, Darwin

o Additional instrumentation: NOAA H,0 (vapor, total); Picarro CO,, CO, CH,;
Hawkeye cloud microphysics

Sampling of colder TTL cirrus
Lagrangian flights
Comparison of condensed-phase H,O to apparent deficit in vapor



