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The parameterized vertical velocity equation

γ virtual mass coefficient

K2 the entrainment coefficient

Cd aerodynamic drag coefficient

R cloud radius
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The parameterized vertical velocity equation



The parameterized vertical velocity equation

in the literature different values for a and b are proposed



Large difference in proposed values for constants

The equations in the Table can all be expressed as:
(Gregory: only if σ(z) = cst)
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Derivation of the conditionally sampled vertical velocity equation

1. Budget equation for w

2. Sampling operator

3. Leibniz term

4. Entrainment and detrainment

5. Rewrite using massflux equation

6. Budget equation for wcld



Derivation of the conditionally sampled vertical velocity equation
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Slab mean balance



Sampling operator



Leibniz rule

Leibniz for tendency

Siebesma and Cuijpers (1995)
but φ replaced by w

So what's in the lateral exchange term?



Massflux equation

Substitution:



w budgets for ARM: term –(Buo+Adv)~ -bεws
2 (but actually

represents effect of pressure damping)



w budgets



scatter plots: ARM



scatter plots: BOMEX and RICO



Budgets do not exhibit universal scaling behavior



Discussion

a' b'
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De Rooij and Siebesma propose       αεBs = εws
2



(diluted) CAPE:      η/2 ~ 0.15-0.2
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Consequence: b' and a' are dependent



Conclusions

1. No universal scaling behavior is found

2. Pressure term dominant destruction term

3. Only small fraction of (diluted) CAPE used for producing vertical motions

4. a' and b' are dependent factors 

5. more budgets shown in De Roode et al. (2011)


