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    The Japan Meteorological Agency (JMA) operates a global numerical weather prediction at the headquarters for issuing the official weather forecasting. The 4-dimensional variational data assimilation (4D-Var) system has been in operation to generate initial conditions of the JMA Global Spectral Model (GSM) forecasts. The global 4D-Var system is operationally executed four times a day (00, 06, 12, 18UTC) for the global cycle analysis and for the global early analysis, respectively. The global analysis has a TL959 horizontal resolution and 60 vertical layers, whereas a horizontal resolution of its inner loop is T159.

    The GSM operationally produces 84-hours forecast four times a day (00, 06, 12, 18UTC) to support the official short-range forecasting. At 12UTC, the forecast time is extended up to 9-days for the official one-week forecasting. The model uses the hydrostatic and the shallow-atmosphere approximations in the governing equations and has a TL959 horizontal resolution and 60 vertical layers. The horizontal representation is spectral using spherical harmonics as basis functions and the vertical coordinate is a hybrid pressure-based coordinate. The time integration is performed by a two-time-level semi-Lagrangian semi-implicit scheme, and a fourth order horizontal diffusion is applied to reduce the amplitude of the shortest scales of motion. In the horizontal, the transform method is used to compute non-linear terms and physics, and the corresponding grid in physical space is non-staggered. The model also employs the following physical parameterizations;

Deep Convection


: Arakawa-Schubert mass flux

Atmospheric Boundary Layer
: K closure (based on Ri number)

Longwave Radiation

: k-distribution and table look-up

Shortwave Radiation

: Two-stream approximation

Cloud Formation


: Prognostic (statistical approach)

Gravity Wave Drag

: Orographic GWD is parameterized

Land surface scheme

: Simple Biosphere (SiB) model









