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Entrainment: the engulfment of
environmental air by a cloud

Reduces cloud
buoyancy via
dilution




Entrainment: the engulfment of
environmental air by a cloud

Large entrainment Small entrainment

—

1 km-! (Shallow Cu) .5 km-! (Congestus) .1 km-! (Most .05 km-! (MCSs) .01 km-! (Supercells,
tropical deep TCs?)
convection,
disorganized

midlatitude deep
convection)



Entrainment i1s a central element to
cumulus parameterizations
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Understanding entrainment 1s also important to
forecasting convection

Mean CAPE (J kg!) Mean percentage difference
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Understanding entrainment 1s also important to
forecasting convection

C'C with nonfreezing pseudo

Freezing and
Sublimation

Dillution




Deeper PBL, higher LCL, equates to
wider updrafts and weaker fractional
entrainment
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Hypothesized factors that regulate
entrainment

Weak shear Strong Shear

—

LCL height? The shear
Cold pools? magnitude itself

Airmass boundaries?

Cloud organization?



Shear — may increase entrainment in initial
developing updrafts

No Shear Moderate Shear Strong Shear

Simulations from Peters et
al. (2022)



But ultimately reduces it once updrafts have
matured

No Shear Moderate Shear Strong Shear

Simulations from Peters et
al. (2022)



Only small changes to environment translate
to big changes in entrainment effects

Initial forcing radii

1800 m 1900 m 2000 m 2100 m

Simulations from Peters et
al. (2022)
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