Modification of Cumulus Entrainment Due to Neighboring Clouds
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Viotivation 4 Entrainment Calculations N 10 Min Delay Between Forcing
The Convective Precipitation Experiment withessed Local calculation of entrainment and detrainment of a fluid may be performed following the 3000 m spacing
cumulus congestus developing parallel to the wind shear method of Daweand Austin (2011).
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domain noticeably slower than a single, isolated cloud. Each cloud inflow is

Hail embryos are thus produced more quickly in the presence of
more moisture andgupercooledaindrops, leading to increased
rainfall at the surface in the center cloud.

significantly slowed by interference from the flow patterns of surrounding
clouds at low level@ight).

/ Conclusions & Future Work

« Simultaneous forcing causes léavel inflow to compete with other inflows, reducing the /
moisture and heat flux into each cloud.

Single, Isolated Cloud
Characteristics

/

* Cloud Base 0.9 km AGL

* Cloud Top-5.5 km AGL
 Max updraft speed 19 m/s
 Max cloud water- 3.0 g/kg
 Max graupel + hatt 6.0 g/kg

References & Acknowledgements -

- Delayed forcing along the line of clouds allows subsequent clouds to entrain moist airand =~ *  National Science Foundation Award # AZS0292
iIce, leading to significant increases in rainfall output in a sheared environment.

« Dawe Jordan T., Philip H. Austin, 2011: Interpolation of LES Cloud

- While the entrainment of ice has clear benefits to rain production, the effect of entrainin Surfaces for Use in Direct Calculations of Entrainment and Detrainmen
water vapor from neighboring clouds still needs tolzgter quantified. \ Mon. Wea Rey, 139, 444-456. /

Contours indicate the fraction of the adiabatic liquid
water content. Mixing occurs prominently near the
cloud top circulation.




