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Globa l warming and monsoon climate
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.\ HSTRACT . Th e response of the Asian summer rTJOrbUOIl ro trausiem increases of greenhouse £ases (G HO s) and
sulfate aerosols in the E arth's atm osphere is examin ed using the data genera ted in numerical experimen ts with avai lable
cou pled atmosphere-oce an global cli ma te model s (A· O GC t\1s). A com pariso n of ob served and model -simu lated trend s in
mont hly mean nca r-surface temperature and rainfal l over the region provides evid ence of skitl of the A-O GeMs in simu
latin g the reg ional clunarology. 111e potential role of the sulfate aerosols in obsc uring lilt: G HG- induced warm ing over
the Indian subcontinen t is discussed . Even thu ugh the sim ulated to tal seaso nal rain fall ove r the Indian subconuncm
during summer mon soon season is underesti mate d ill 1110 ,,1 of the A-O GeMs. the year to year variability in simula ted
monsoo n rai nfa ll uvc r the study region is found 10 Ill: in fair agre ement with tilt' obse rved cl ima tology .

Kc}" " unl " - Ulobal rhmate models, Gree nhou se gascs , Sul fate aeroso ls, Indian mon soon . Regional climate
change

1. In trod uction

The recent state-of- the-art G lo bal C limate Models.
while by no mea ns perfect . are sufficiently close (0 reality
to insp ire so me co nfide nce in their ability to predi ct the
broad features of the cl imate ch ange du e 10 e nha nced
rad iati ve fo rcin gs, The size of the surface warming during
(he past cent ury as simulated by these Global Cli ma te
Mod els is consis te nt with the observa tio nal record s, There
has a lso been a broad agreement a mo ng (he Global
C limate Models in the sim ulated large scale patt erns o f
change and in their temporal e volution.

The recent lon g-term climate simulations with
interacti vely coupled Atmosphere-Ocean General
Circulation Models (A-a GCMs) hold much promi se in
our abi lity to pred ict the time- depend ent global as well as
regional cl imat ic response 10 future increa ses in radi at ive
forc ings due to anthropogen ic gree nho use gases and
aerosols. However, as the nnrhro pogenically- induced
sulfate aerosol burden ha ve large spa tial and tempo ral
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varia tions in the atm osphere. its impact on regional scales
could be in striking contrast to the impact fro m
greenhouse gases for which the concentration changes. in
most cases, ore likely 10 be uniform throughout the globe .
The spatially locali zed radiative forcing due to
anthro pogenic aerosols are largely confined to nonhero
hem isphere and tend to yield J steepe ning of the
normali zed meridional temperature grad ie nt in that
hemisph ere. T hey also yie ld dist inct precipitation
re spon ses in the tropica l regi on in general and over the
Asian mon soon reg ion in particular, Since the projected
anthropogenic sulfate aerosol loadings prescribed fur the
future are subs tant ia l over the so uth Asia n region , its
impact on Asian summer monsoon need s 10 be crit ically
examined ,

2. Indian summer monsoon

T he Indian summer mon soon constitu tes the most
spec tac ular manifesta tion of reg iona l anomal ies in the
ge nera l c irculatio n of the atmos phe re resulting from land -
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