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Great Plains (SGP). On some days one observes only forced clouds whereas on other days active
4 km clouds are present accompanied with forced clouds. (Fig. 1)

Forced clouds Active clouds We expect that dynamic and thermodynamic cloud properties to be different between forced
“Cumulis Humulis” 3 km and active clouds. We select and catagorize 13 years (1997-2009) of ACRF SGP observations of
daytime shallow cumulus. Specifically we use “thin”and “thick” cloud criteria (daytime-averaged
l l - cloudthickness greater or less than 300 meters) to represent forced or active cloud days and try

/ \ to answer the following questions:
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|ntrod uction Shallow cumulus clouds occur very often during summertime over large areas at US Southern

Lk 1. How different are cloud properties and their radiative impacts between days with “thin”
versus “thick” clouds?
2.How do environmental conditions differ between days with thin and thick clouds and do the

Fig. 1: forced vs. active shallow cumulus differences provide any clues as to what controls the vertical extent of shallow cumuli?
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Fig. 2: An example of fair-weather shallow cumulus day index (2000-2007) (Berg and Kassianov, 2008)
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Comparing cloud properties and their radiative impacts
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Comparing Environmental conditions
400_..|..|..|..|..|..|..|.._ 400_..|..|..|..|..|..|..|.._ omega (mb/hour) Horizontal q_Advec (g/kg/day)
1 =>300m
(;5300—: —< 300 m - "E 300 - : § , E § , E
= ] [ E g 700 % % 700 ?'g/)
o 100 - . T 100 - .
&c; 0 - - § o - ] g 500 4 g g 500 4 g
ol :ls Ielsl Islal I1|2I I1|5I I1|8I I2|1I I24 ol é Iclsl Islal I1|2I I1I5I I1I8I I2|1I I24 % 850 § g 850 §
Local Standard Time (hour) Local Standard Time (hour) . 1090 Q. 1099
Fig.8: BAEBBR Surface sensible and latent heat flux B
I [ [ T Y [ [ B
40 | | | | | 4.0 oo looi ool -4 -3 -2 -1 | (|) | 1 2 3 4 -2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5
—ot>300m| ‘;% —ot>300m( Fig.10: Diurnal variation of large-scale omega and horizontal moisture advection ten-
_ —Cl < m L = —Cl < m L . . . . . .
35 - a5 5 - dency at SGP region from long-term continuous forcing data (99% sig. level in stipple)
B — - Relative humidity is
E 3.0 —_ _—E 3.0 — =] _E _— higher On days With Relative Humldlty (o/o) AERI a0 Relative Humldlty (o/o) Raman Lidar
e .1 = 2 - thicker clouds.While N EFTL
2 | 3 [T | greater relative humidity ) = 20 A
o i = -3 ] S PR KRR 2 , .
£ 20 - -S 20 - - may explain the earlier A s S o, T 0 R e 2
) i - O |
é o i é . i onset and IOWEF CIOUd 0 3 6 9 12 15 18 21 0 3 6 E 12 15 18 21
< . ] _< . ] — .
E (£ - base, the physical mecha-
T 10 - T 10 - - nism for greater cloud P R T R £ .
’*tttttf’v.m e S TR =
i i - thickness is not yet clear. T . T, o0
0.5 — - 037 B &thttttﬁ?:?:é:?:iggg‘._:iff) ,,«.v.ves:zfzfzg’i3§3§§§§§§§§§§§2viv:;:?:f“' f T "
| i ] i 0 3 6 9 12 15 18 21 0 3 6 9 12 15 18 21
0.0 T[T T T[T T[T I ] 0.0 EENERRERERE RN Loca|Time(hour) Loca|Time(hour)
35 45 55 65 75 35 45 55 65 75
N T O BN N R e ]
0530 RH [%] 1130 RH [%] 20 26 32 38 44 50 56 40 46 52 58 64 70 76
Fig. 9: LSSONDE relative humidity Fig. 11: Diurnal variation of relative humidity from continuous measurement (99% sig. level in cross)

This work was performed under the auspices of the U.S. Department of Energy at Lawrence Livermore National Laboratory under contract DE-AC52-07NA27344. LLNL-POST-484915



