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A UST RACT. An eq uilibriu m cxpenrncnt ha.. been l.'unductcd with cc~n cli mate: model in ..... tnch the amount of
CO~ in the.' mod el atm osphere is. doubled and the di fferences in resulting cl imate has been examined. TIl", res ult s show
thai Ilwn: is :111 overa ll decrease in outgo ing tongwa vc radia tion indicat ing the possible incre ase in clo udine ss . The total
rai nfall may not change significantly but the tem poral and o;pa lial drstributions ove r India arc likely 10 change as obser ved
ill past long term nvnd s.

1. lntroduct iun

Sen sit ivity e xperiments with global climate models
indicate that Carbo n Dio xide (C0 2) plays an important
role in global c limate changes. There a re two main kinds
of exper iments that have bee n performed with ge neral
circulation model s (GCMs) . The fi rst arc eq uilibrium
experiments with double CO ! and the other arc transient
experi ment with gradual increase of CO !. In all these
ex periments. it is nut just the d irect changes in greenhouse
radiat ive heal ing. that are important, but a lso the complex
feed back effects that must be: dealt with and that makes
this a difficult problem. An increase of CO! alone does not
yie ld a sizab le climate effect. It is the increased water
vapour feed back that amplifies the d irec t rad iat ive effec t
of CO,.

Manabe and Wcthcrald ( 1')75) were pione ers in
investigat ing cl imate change from increased CO.!
co ncentratio n with a GeM. Afterward se veral modellin g
studies have bee n conducted to find the possible changes
in the sim ulated cl imate res ulting from a do ubling o f CO!.
Mac..Crac ken ('( al. ( 1990) described a model intercom 
parison o f globally averaged warmi ng as a function of
globa lly averaged ai r-surface temperature . Th e
c.. haractcri sucs of the mode ls arc quit e diffe rent and the
range o f globa lly averaged mean air-s urface temperatu re
changes is 2.80

10 5.2 0 C. Sud and Smith ( 1985) have
attempted a numeric al sHU.!)'on the influence on local land
surface processes on the Ind ian monsoon. In these
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sensitivi ty experiments GlAS Ge M is used to investigate
the influence of cha nge s in the land surface fluxes over
the Indian subcon tinent o n the mon soon circulation and
rainfall.

All se nsitivity stud ies have concentrated on the
global sca le . C hanges in cl imate arc indeed, on ave rage.
occurring globally (Hanse n. 1987 ). but changes at globa l
scale arc likely to have significa nt impa ct o n region al
areas . Th is pape r discusses the response o f Co mmunity
C limate Model (eCM3) in the monsoon area due 10 the
doubling of CO ! in the atmosphere.

2. ~Iodcl

The CC M 3 is the fourth ge neratio n model in the
series o f NCAR' s global clim ate model. The descri ption
of the model is given by Kiehl of "I. ( 1996). The model
has a standa rd horizont al spec tral resolution o f 1'-"'2
(approxi mately 2.8 x 2.8 degree Iransform grid) with 18
vertical levels with topmost level at about 2 hP;'I . The
spectral tran sform meth od is used in the hori zontal and
finitc di fferences arc used in the verti cal for solutio n of
the dynamic equations for temperature. vorticity
dive rgence and logarithm o f surface pre ssure . The three
dimensional semi Lagrangian method is used tor
tran sporting moistur e. Wh en co mpared to earlier version
CC M2. changes to the model formulation fa ll in the
foll owing categories : modificat ions to the represen tation
of rad iative transfer throu gh hath clear and c loudy
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