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Searching for a fingerprint of global warming in the Asian summer monsoon
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ABST RA CT . Th is study investigates possib le trends ill seve ra l lcrgescate indic es tha t describe the Asian
summer ITlD/lSODn Results from recent atmospheric general circ ula tion experiments arc used 10 provide clues as to how
the monsoon rmght he chang ing due 10 (he effects of ,global warming . lnrcrcstiugly. this study has found Ihal the
largescale wind shea r monsoon indices have been decreasing at a rate of 0.1-0.3% pcr ycar (based 0 11 NCEP/NCAR
reanalyses I ()58- 98) in quamitnuvc agreement wit h recent res ults from doubled CO~ simulations made using sev era l
state-of-the-an climate mod els. Nevert heless. desp ite the wea kening of the mon soo n circ ulation, all-Jndia ra infa ll
shows 110 clear trend in eit her the mod el resu lts Dr in the ob ser vation reana lyses from 1958- 98. Multip le regression is
used In sep arate nul the "dy namical" con tnbution from the observed all - India rain fall index. and a c lear inc reasing trend
then emerges in the "non- d ynamica l" rcs idual . A simple dim ensionless Multivar iate Monsoon Index (M.\oll ) is propo sed
tha t could he of lise in mo nitor ing globa l wa rming changes in the monsoon .

Kt'J \Hlrd>; -- Mon soon . Climate change. Trends. Fingerprin t. Multiple regression.

1. Introduction

Acce lerated surface warming due to increasing
gree nhouse gas co ncentration could provoke significant
modifi cations in the atmospheric general cj rc u l ~l tion .

Changes in the rad iativc forcin g and atmospheric
c irculation pattern s may also impact the hydrological cyc le
and twve far-reaching cOllsequences on human soc iety.

(2 13)

espec ially in the area s where water is a major co nstraint on
eco nomica l development. Asian region is particula rly
sensitive 10 perturbations in the c limate system, and
therefore predicting the sensitivity of the Asian monsoon
to anthropoge nic climate change is I n impor tant issue.

Despi te its co mplexity espec ially on regional and
smallcr scales (Pant and Rupa Kumar 1997), many of the
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