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Abstract Asselin-Robert time filter used in leapfrog time differencing scheme for deleting computing solution can
degrade the accuracy of the calculations. The second-order Runge-Kutta method is not subject to time splitting and
has the same accuracy as leapfrog scheme. A new Eular-forward semi-implicit atmospheric general circulation model

with the spectral method is developed from NCAR CAMS3. 0 (Community Atmosphere Model 3. 0). Using the sec-
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ond order Runge-Kutta method as the alternative method to leapfrog scheme and Crank-Nicholson scheme for implic-

it. By an idealized baroclinic wave test, we compare the ability of different time differencing methods for keeping ini-

tial steady-state, and it shows that the second-order Runge-Kutta method has lower error norm. Furthermore , after

the baroclinic wave is triggered when overlaying the steady-state initial conditions with the zonal wind perturbation,

the second-order Runge-Kutta method has excellent convergence and better simulation ability for wave development.

It can be explained as the negative influence of Asselin-Robert time filter for leapfrog. After adding different filter

coefficients in two time differencing methods, we can see that time filter can smooth the results of simulation and in-

fluence the simulation ability deeply but the advantage of time differencing method is also the main reason for better

results. A long-term integration of 20 years (1980—1999) with a medium resolution is also carried out to compare

the simulation ability with CAMS3. It is found that the new model can reduce simulation errors and has better simula-

tion ability.
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test, climate simulation
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Fig. 7 The distribution of zonal average summer (JJA) and winter (DJF) precipitaion :
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