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A note on convective precipitation in numerical models

M. SANKAR RAG

Indiafl lRll/itute of SdI!flCe, BangaWre

(Re<'eived27 Augu811973)

ABSTRAO'r. With the help of the observed eed iosondo and convcct tve rainfall d~ta for two Indian stationl,
threemethods of computing convecti ve rainfall in numerical mode le were compared. It was found that the
rainfaJI computed by all the methode i. comparablo to tho observed rainfall. Howeeee computed rainfall differs
ooaeidera bly from one method to the other.
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G - Total upward mass flux from the boun
dary layer into the cloud
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L - Latent heat of condensation

o - A suffix ind icati ng the cloud

b, - A suffix indicati ng tho bot tom of the
cloud

t, - A suffix indi cating tho top of the cloud

RHC - Relati ve humidity control parameter

f ('l ) - A non dimentional function of height

39 - Total condensation in Kuo's model

• - Vapour pressure

• - 0 ·622

B - A suffix indicating the lower boundary

1,2,3,4 - Suffixes indicating levels in Arakawa's
model, they correspond to 300, 500
i OO and approximately !OOO mb levels

,,- cp T + 9 il + L X

"0- Cp T + 9 il + L x.
S - Cp T + gil

'I - . entrainment parameter

1. Introd. ctlon

Precip ita t ion du e to small scale convection is
important in th e energetics of the real as well as
any of the vario us numerical model atmospheres,
Some models predict the convect ive precipi tation
by certain simple physical methods. We shall bc
concerned with three of such methods. They are
(1) Convect ive adjustment method, (2) Kuo's
method, & (3) Arakawa method. An attempt is
made here to compare th ese methods and apply
t hem for local convective precipi ta t ion forecast
ing.

2. NotAlIon

The notation to be nsed is given below :

p - Density

P - Pressure

T - Temperature

Humidity mixing rat io

A suffix ind icat ing saturation

Saturation humidity 'nixing ratio

Change in T at a level due to adj ust-
ment

Change in Xat a level du e to adjustment

A suffix to ind icate the bottom of an
unstable layer .

A suffix to indicate the top of an
unstable layer

R/cp

Gas consta nt

Specific heat of dry air at constant
pressure

Acceleration due to gravity
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