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Abstract The Stable Extrapolation Two-Time-Level Scheme (SETTLS) has been implemented in the GRAPES regional model
to determine the trajectory and nonlinear terms. To make the scheme stable, selecting a relatively warm reference temperature
is necessary. The first-order decentered averaging of the linear terms of the previous version of the GRAPES relaxes the restric-
tion of a relatively warm reference temperature but its large weight results in a significant damping for the low-wavenumber
modes. Therefore, a second-order accuracy decentering of the linear terms and warmer reference temperature are applied in the
GRAPES model. The results from the ideal experiments show that the new semi-implicit semi-Lagrangian scheme is stable and
leads to much less damping than the original time integration scheme.
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Fig.2 Time series of the total kinetic energy ((u* + ¢v* +w?)/2) from the balance flow experiment

(Solid line is from the new SISL scheme (equation ( 26 ), ( 27 ), T, =300 K), and dashed line
from the original SISL scheme (equation (24), T,=257.93 K, ¢=0.7))
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(a) original SISL scheme (equation (24)), and (b) new SISL scheme (equation (26), (27))

(Contour interval is 0. 008 m/s, the downward (upward) motion is shown in dashed (solid) line)
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Fig. 4 Horizontal distribution of vertical velocity at the height of 8000 m from the non-hydrostatic gravity wave

experiment after 2 h integration: (a) original SISL. scheme (24) . and (b) new SISL scheme (26.27).

(Contour interval is 0. 006 m/s. and downward (upward) motion is shown in dashed (solid) line)
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