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Previous studies (e.g., Burnet and Brenguier, | . gnallow cumulus regimes identified using LTS ALL RAINING

2010) suggest larger warm clouds may be more < 18.55 K (Klein and Hartmann 1993) Mean Extent Vean Extent .
likely to rain due to larger thermals which can = ot naning - "'

resist the effects of mixing and entrainment.
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We hypothesize that larger shallow cumulus
clouds are more likely to produce precipitation ' ' « Examine rain likelihood as a function of cloud
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and that the precipitation likelihood for a given top height, environmental total column water B, 30
cloud size is modulated by the environment. vapor (CWV), and along-track cloud extent MeanT;aneigm MeanT:pHeight . sl
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= Timeframe: 08/12/2006 — 12/31/2010 :z = Raining cloud objects are larger with higher cloud tops than their non-raining counter parts.
CIOL_Jd Objects: CIoudSat/.C,.ALIPSO | 1005 o — = Most cloud objects occur in the central ocean basins, however, the largest fraction of raining
Environmental Characteristics: ERA-Interim LTS [K] warm cloud objects occur in stratocumulus to shallow cumulus transition regions.

Cloud ldentification Rain Likelihood Summary

= Warm cloud object identification: - Cloud objects with top heights The majority of shallow cumulus cloud
e 2B-GEOPROF-LIDAR Cloud Fraction below 1 km rarely rain objects oceur in the central ocean baS|n§,
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- - precipitation 11ag 809% 0.0km - 0.5km 809% 0.5km - 1.0km 809% 1.0km - 1.5km = As cloud ObJeCtS become taller,
. Analysis limited to: . . - they become more |ike|y to rain. . Ralnlng shallow cumulus C|Ol.Jd ObJeCtS. gre
» Clouds larger than a single pixel | | larger and taller than their non-raining
. Oceanic clouds 40% 40% 40% = For a given cloud top height, counter parts.
* Cloud top height < freezing level height 20%: 20%: 20% 'a'fger clouds are more likely to In general, as shallow cumulus cloud
B rain than smaller clouds. .
S 0ol — 0% L 0l objects become larger, they become more
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= 23 o » As the environment moistens, likely to rain.
520 Warm Cloud Objects o> Top Height Top Height Top Height cloud objects are more likely 0| = For a given cloud size, rain likelihood
= 1> S sou 1.5km - 2.0km 50, 2.0km - 2.5km 5., 2.5km - 3.0km rain. increases as the environment moistens.
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