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Abstract :

The Indian summer monsoon (ISM) is a complex system affected by a host of processes and is characterized by a wide spectrum of interacting scales. Modelling and forecasting of ISM, therefore, ideally require incorporation of all these processes and scales dynamically. However, while at a conceptual level incorporation of, for example, ocean-atmosphere coupling is expected to improve forecast skill, realization of this skill has proved highly non-trivial. An important task, therefore, is assessment of the minimum skill attainable for a given process through a careful calibration of the AGCM; such a basic attainable skill configuration (BASC) is an essential prerequisite to be used as a benchmark for assessing perceived improvement due to incorporation of additional complexity.  In our definition, a BASC is characterized by an otherwise irreducible error configuration without the detail dynamics of lower boundary forcing. 

Even within its definition, a BASC can be defined in a number of ways, as there exist several avenues to reduce model error before incorporating coupled dynamics. The focus here is on model dynamics and grid structure. In particular, we compare two configurations: one with a uniform grid and the other with variable resolution for high-resolution forecasts of monsoon rainfall categories. We consider 24 (1980-2003) model hindcasts of daily rainfall for June-August from a 5-member ensemble for each year for each configuration. Through a variety of diagnostics, we show that: (a) the variable resolution configuration provides a better configuration (BASC) over the uniform grid and (b) the skill of BASC is significant in long-range, high-resolution forecasting monsoon categories.
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