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Cirrus Clguds have large b.ut highly uncertain impagts on Earth’s C.Iimate [Qf_)en ef al. 1. National Center of Atmospheric Research/Advanced Study Program (ASP slobal, DC3, PREDICT, TORERO Science Team
2000]. Cirrus cloud formation requires supersaturation of the relative humidity with 2 civil and Environmental Engr, Princeton University, NJ -Ice crystal number density (NC) and

respect to ice (RHi). However, it has not clear how ice crystal regions initiate from ice ;
supersaturated regions (ISSRs, regions where RHi > 100%), grow in size and Contact: diao@ucar.edu mean d|ameter (DC) evolutlon
eventually dissipate. Here we show the time evolution of cirrus clouds by analyzing

the relationship between ice crystal regions and ISSRs at temperature (T) < - 40 °C.
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Rogers ad Yau, 1989 and Straka, 2009

ICR [1] Mean diameter of ice crystals merges into a constant value as ice crystals grow, which
ICR ISSR . .

agrees with the theory of ice crystal growth rate.
L\; LISSR,lﬁ [2] Number density of ice crystals continues to increase throughout the ICR evolution. The
Increasing Nc agrees with previous simulations, where new ice crystals continue to form
as the air parcel continues to be upllfted [Splchtlnger and Glerens 2009].
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o P o P 1 B e Py pomy _ 1204 A . . 100- [1] DC3 shows more Phase 4 (ICRs with ISS buried inside) than other campaigns, |
_SID'ZH Y ’ P I 1 Mean —+— HIPPO 1104 57 suggesting that either the ICRs do not consume H,O efficiently, or continued strong uplift
instrument  Ral 1700 um 115 3 STARIO® ' maintained ISS inside ICRs in DC3
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[2] PREDICT shows less Phase 2 (ISSRs with ICRs buried inside), suggesting that ICRs

1
o iNnits i i = 110+ < < expand immediately once they are formed in ISSRSs.
Defl.nlthnS Of Ice crystal re_glons (ICRS) and @ Zoy| -—m-DC3 x 60- —m DC3 [3] The peak of ICR/ISSR ratio happens at higher value in DC3 than the other two

iICé supersatu rated regions (lSS RS) 105 e STARTOS 50 s RS | campaigns, suggesting that ICRs expand relatively fast in DC3 so that most ICRs are

. . . . , 80 g TORER® 40- = REdiCT | | larger than ISSRs. This finding further indicates that the dominance of Phase 4 in DC3 is
ISSRs: regions thh spgually coptlnuou§ ISS. - 100 - W | | contributed by strong uplift instead of inefficient depositional growth.
ICRs: regions with spatially continuous ice crystal distribution. T T ST T T — — —
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measurements, while the remaining regions are considered to be clear-sky 10 PpeT— ;
regions. Standard ¥ iero 16- Cr HIPPO, sid o % = o " 1. We provided a new and simple method to distinguish three phases of ice cloud
One ISSR+ICR sample: a set of spatially continuous ISSRs and ICRs. deviation = rresicr s . { L PREDICT S "'., i e evolution by using in-situ and quasi-Eulerian sampling of two common parameters:

~%- TORERO_Sid 2- —%- TORERD St 81 ~=- TORERO_Std 1) RHi 2) presence/absence of ice crystals.
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