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Abstract:
Low-pressure areas and monsoon depressions are the synoptic-scale systems that contribute largely
to the Indian summer monsoon rainfall. India Meteorological Department currently uses a high-

resolution (~12 km) Global Forecasting System (GFS) model for short- and medium-range
operational forecasts over the Indian region. In this study, we have evaluated the performance of the
GFS model in capturing the transition of low-pressure areas (LPAs) to monsoon depressions (L2D).
GFS has a good fidelity in capturing synoptic variance over the Indian region, and can simulate the
composite precipitation structure for L2D cases. The upper-level warm core temperature structure is
prominent for L2D cases, while it is at the lower level for the cases where the LPA does not intensify
and remains as low (RL) pressure area. GFS can simulate the upper-level warm core temperature

structure up to 24 hr. The model has good fidelity in capturing the upper-level potential vorticity
maxima for L2D cases but amplitude is underestimated as the lead time increases. GFS fails to
reproduce the potential vorticity structure and amplitude for RL cases. Positive lower- to middle-level
heating to the west/southwest sector of the system is seen for L2D cases but the heating is at the
lower level for RL cases. Heating structures for L2D cases are slightly underestimated by GFS but it
fails to simulate the structure for RL cases. The model greatly underestimates the vertical velocity for
L2D cases and RL cases with increasing lead time. Positive moisture convergence is seen at the
lower level near the system centre. GFS underestimates the moisture convergence for both the cases



and the southward tilt with height is also not captured well. GFS has good fidelity in simulating the
dynamical parameters associated with L2D cases but shows lesser fidelity for RL cases.



