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5.15
First consider the cloud layer (90 to 30 kPa).

30kPs
R= C sin[ (p-30 kPa)] p

90 kP

AR
120 kPa

where R is the rainfall rate per unit area (in kg m-2 1) at cloud base (90 kPa).

Assume all condensate aloft makes it down to cloud base.

-C sin[ Pa (p—~30 kPa)] is the condensation rate per unit pressure increment as

120 k
a function of pressure for 30 kPa @p €390 kPa.
<
Then,
_ —120kPa 2n 30 kPa
R = ~L2KP8 ¢ oof AR (p-30 kPa)]90 o
- »IZSKkPa C[l ” (_1)]
_ —120 kPs¢
= «__._?[.___Q. C
(2in x 234Cm ‘0 )10 kg )
R=
‘36400 s
1 day % T day
_508kg m~2 day™!
86400 s day ™!
Ce_ZR__ n (50.8 kg m~2/ 86400 3)
120 kPa ~ (120 kPa)(10° kg m s-2m—2kPa™")
=1.54x10¢ m' s
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i.C sxn{ml 5 KPa (p-30 kPa)]- rate of luatent heat felease per unit area
per unit pressure increment

dQ

— i _._2_1‘:_—— gy = Y
ra LCsi 50 kPa (p-30 kPa)] g = rate of latent heat release per unit mass

1dQ _gLC .1 21 =
TN sm[ 565 kP (p-30 kPa)]_ rate of temperature change

LCg  (25x10°m? s (1.54x10 m-! 5)9.8 ms~2)
Cp 1004 m2 s~2 deg™
=3.76x10™" deg s™! x 86400 s day™
=32.5 deg day™

Now consider the subcloud layer.

100 kPe
f Kdp =K (10 kPa) =0.20 R

M4Ps
where K is the evaporation rate per unit pressure increment
for 90 kPa <3 p €=100 kPa.
e

=K =020R
=>K= 10 kPa

So.
-L. K =rate of latent cooling per unit area per unit pressure increment

%?— =-L K g = rate of latent cooling per unit mass

d ‘2? ="k L ?ozlgpli =rate of temperature change
p p

(9.8 m s72)(2.5x10° m? 5-2)(0.20)(50.8 kg m~2)/(86400 s)
(1004 m2 s~2 deg™")(10 kPa)(10° kg m 52 m~2) kPa™'

= -2.87x10™ deg 5!
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