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South Asian climate is characterized mainly by the wet and dry dipole that divides the annual cycle in two seasons:
the monsoon season and the dry season. The life and the economy of those regions is very much influenced by
the climate variability and the monsoon variability therefore is crucial to understand the physical mechanism
associated with them.
The spatial and temporal representation of the monsoons over the South Asian region is one of the main challenge
of global and regional climate models principally because they fail to represent the SST (sea surface temperature)
induced rainfall when forced with observed SST resulting in a poor representation of the monsoon cycle (Fu et al.
2002).
The coupling with the ocean is essential to be able to simulate the correct air-sea interaction; the results are in
general much improved and the monsoon patterns and the time representation (like the onset for example) are
closer to the observations (Fu et al. 2002; Fu et al. 2007; Ratnam et Al. 2008; Seo et Al. 2009).

Here we present a Regional Earth System Model (RESM) composed by a regional climate model RegCM4
(Giorgi et al, 2012) coupled with the regional oceanic model MITgcm (Marshall et al, 1997) and two hydrological
model: ChyM (Cetemps Hydrological Model, Coppola et al, 2007) and HD model (Max-Planck’s HD model;
Hagemann and Du¨menil, 1998).

We simulate the Southern Asian Climate taking into account the whole hydrological cycle. Wind stress,
water fluxes and heat fluxes are exchanged from the atmosphere to the ocean, SST are exchanged from ocean to
the atmosphere and in order to conserve mass, the river discharge is calculated from the Hydrological model and
sent to the ocean.
The main goal of this work is to evaluate the impacts of local air–sea interaction in the simulation of the interannual
variability, over the Indian CORDEX (Giorgi et al, 2009) domain through regionally ocean–atmosphere-river
coupled and uncoupled simulations, with a focus on monsoon season. The impact of a simplified low-resolution
hydrological model (HD model) and the physical based high-resolution hydrological model (CHyM model) is
also assessed in the fully coupled RESM simulations.

References:
1) Fu, X., Wang, B. and Li, T., 2002: Impacts of air-sea coupling on the simulation of mean Asian summer
monsoon in the ECHAM4 model, Mon. Wea. Rev., 130, 2889-2904.
2) Fu, X., Wang, B., Waliser, D. E. and Tao, L., 2007: Impact of atmosphere-ocean coupling on the predictability
of monsoon interseasonal oscillations, J. Atmos. Sci., 64,157-174.
3) Ratnam J. Venkata, Filippo Giorgi, Akshara Kaginalkar, Stefano Cozzini, 2008b: Simulation of Indian Monsoon
using RegCM3 – ROMS regional coupled model, Climate Dynamics, 1432-0894.
4) Seo, H, Xie SP, Murtgudde R, Jochum M, Miller AJ. 2009. Seasonal effects of Indian Ocean freshwater forcing
in a regional coupled model. Journal of Climate. 22:6577-6596.
5) Giorgi, F., et al. 2012: RegCM4: Model description and preliminary tests over multiple CORDEX domains,
Clim. Res., 53(1), 7-29.
6) Marshall, J., C. Hill, L. Perelman, and A. Adcroft, 1997: Hydrostatic, quasi-hydrostatic, and nonhydrostatic
ocean modeling. J. Geophysical Res., 102(C3), 5733-5752.
7) Hagemann, S., Dumenil, L., 1998: Application of a grid-scale lateral discharge model in the BALTEX region.
MPI-Report No. 278
8) Coppola, E., Tomasetti, B., Mariotti, L., Verdecchia, M., Visconti, G., 2007: Cellular automata algorithms for



drainage network extraction and rainfall data assimilation. Hydrol Sci J 2007;52(3).
9) Giorgi F., Jones C. Asrar G., 2009: Addressing climate information needs at the regional level: the CORDEX
framework. WMO Bull 58:175-183


