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in the Betts-Miller .scheme .

S. S. VAIDYA and S. S. SINGH
Indian Institute of Tropical Meteorology. Pune

(Received 18 ApnT/995. Modified 22 September 1995)

....-~ flmt 1Q..,1<ll n \tOTol1ltr.o,y 'lVo"""""" '""'" if ll'IFll nf IQril <Ii••"..".aratlI'<.~
lito -.-W>T~ "'ll, ........... <I'ltt<lim ...... i '" ....""""" "'" (lri') • "'" flu;t nf llll...
<li...lI"a, i nfi; ll'IFll nf IT{ omllI?J """"" (""'I) .. """ "f"'" i, 'lfhb:l 'l1'''''' '""'" ,y .-r
~ ....... il -'

ADSTACT. Three numerical experiments are carried OUI 10 Jludy the JenJitivity otthe con-..ec:tive nin­
e.u to the adjustment parameters used in the Betta-Miner scheme of cumulus con'W:etion. The maulll oCIhe
numerical experiments indicate that the convective rainfall hu considerable aensitiviry to aaNration
pressure departure value (St wh.creas the impact of stability weiahl (W) on the conwctiw ninlall it
m.,.ina" The Limililll S values are found 1O produce dn;na of the column.

K.,- wor. - Sen.iti"ity experiment. Parllmeterization, Convective be.tilllo Moislenina. hfeft'llCe
profi le. Mood.

I. Introduction

Cumulus convect ion is one of the important
physical processes in thc tropics. The dynamic and
thermodynamic states of most of the tropical dis­
turbances are influenced by the cumulus convec­
tion. Most of the rainfall during monsoon period
OVer the Indian region is of convective !}'pe. As the
scales of the convective clouds are much smaller
than the grid scale motions. its effects are included
through parameterization in numerical ·models.
The parameterization schemes for cumulus con­
vection can be broadly classified into three
categories: the mois t convective adjustment
scheme (Manabe et 01. 1965). the moisture con­
vergence scheme (Kuo 1965. 1974) and the mass
nux !}'pe scheme (Arakawa and Schubert
1974).

Betts (J982. 1986) propo sed a new convective
adjustment scheme purel y based on the obser­
vation s during the GARP Atlantic Tropical
Experiments (GATE). Venezuelan International
Meteorological and Hydrological Ii1iperiment
(VtMHEX> and Atlantic Tradp Wind. Experiment
(ATEX). This scheme includes both shallow and
deep convection. The deep convective adjustment
scheme is similar to the earlier moist convective
adjustment schemes except that it uses obser­
ved quasi-equilibriu m thermodynamic profile as
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reference stale rather than moist adiabaL BeltS
(1986) has suggested three importa nt adjustment
parameters : (i) The saturation pressure departure
values (S). the S values determine reference
humidity profile. (ii) The stabilitY weiaht (IV).
which decides the slope of reference profile com­
pared to the moist adiabat and (iii) the adjustment
time scale (e), which lives the time lall between the
large scale forcing and the convective adjustmenL
Belts and Miller (1986) carried out sensitivity ' lI:st
for adjustment parameters usinll GATE-wave data
sel (derived from Thomson et al: 1979). The
optimum values of the adjustment parameters they
found are: the adjustment time e : 2 hr, ltability
weight W = 0.85 and the 'saturation pressure
departure values equal to - 25 - 50 and - 38 hPa
at cloud base. freczine and cloud top levels respec­
tively. Baik et 01. [1990 (a & b») incorporated the
Belts-Miller scheme in an asymmetric tropical
cyclone model and showed that the scheme is able
to handle dilTerent stages of the evolution of tropi­
cal cyclone . Their study also showed that simula­
tion is sensitive to the saturation pressure
departure values .

Recently. Alapaty et 01. [1994(a») have carried
out sensitivity studies and found that orolf&phic
rainfall along the Western Ghats is sedsirlve to the
adjustment time scaleand the saturation pressure
departure values. In their studies. the slope of the
















