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The issue of the sengtivity of the monsoon climaes to anthropogenic emissons of
greenhouse gases and aerosols is particularly delicate for at least two reasons.  Firg,
these regions ae potentidly more vulnerable than others due to ther dense
populations, to the crucid role of water resources and agriculture in their economica
development, and to ther cimate specificity, namdy the concentration of annud
precipitation during a relaively short rainy season. Second, these regions do not
show homogeneous and robust patterns of climate change, neither in the recent
insrumentad record, nor in the avalable climate projections based on generd
crculation modds (GCMs). In this lecture, we will manly concentrate on two
goecific monsoon regions, namdy India and Sahd.  After a brief and non
comprehensve review of the litterature about observed and/or projected climate
change in these regions, we will describe and analyse globd climate projections that
have been recently produced a8 CNRM with the coupled ocean-atmosphere OPA-
ARPEGE cimate Modd (CCM). Before focusng on India and Sahd, we will
vdidae the modd dimaology agang avalable observations, looking not only a
monthly or seasond means, but dso a interannua variability and possible trends over
the second haf of the 20th century. Comparisons between coupled and forced
amogpheric amulations will be dso briefly discussed in order to show that the
coupling does not deteriorate al aspects of the ARPEGE climatology. Then, the
impact of the enhanced greenhouse effect will be investigated by comparing two time-
dices of the coupled experiments. 1950-1999 and 2050-2099 respectively. The
transent response of the Indian and Sahelian monsoon climates will be aso described
and the physca mechanisms that control the smulated precipitation changes will be
andysed. It will be shown tha monsoon rainfal is expected to increase over both
India and Sahd over the 21 century. Internd multi-decadd variability rather than
globa warming could explain the decrease in the Sahdian precipitation as well as the
weakening of the ENSO-Indian monsoon teleconnection that have been recently
obsarved. Such modes of variability ae ill likdy to mask the sgnd of dimate
change in the late 20th century, but could be dominated by this sgnd over future
decades.  Additiond works are however necessary to confirm this hypothess.
Beddes the intercomparison of coupled GCMs and their projections that is currently
conducted within CMIP and at IPCC, more detailed studies are needed to understand
better the interna variability of the globd climate sysem. Moreover, sensitivity
sudies can be performed to test the robustness of the climate projections provided by
coupled GCMs.  Such sendtivity snapshot experiments are currently conducted at
CNRM and should dlow us to invesigate how the smulated climate changes resst
various modifications in the trestment of the SST or land surface boundary
conditions.
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