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Abstract Using the model experiment results from modified NCAR CCM3, modified NCAR CAM2 and NCEP GFS
models, the influences of external forcing of SST and solar radiation (SR) on the tropical intraseasonal oscillation
(TIO) are discussed. These models are run under various SST conditions and solar radiation conditions. The output
variables such as U wind at 850 hPa and precipitation are undergone spatial-temporal spectral analysis by two-dimen-
sional Fast Fourier Transform (FFT). The spatial-temporal spectral power is compared between the model results
and observation and between different model cases.

When running under the perpetual external SST and radiation the NCAR CCM3. 6 model with McRAS convec-
tion scheme can simulate pretty well the tropical intraseasonal oscillation which is similar to the observation. This
indicates that the TIO is an internal variability of the atmosphere. In other words, the intraseasonal oscillation in the
tropical atmosphere is determined by the internal physical processes of the atmosphere. When the same model is
driven by the 12 month climate SST and solar radiation with annual cycle the tropical intraseasonal oscillation pro-
duced by the model is substantially weakened. In this case the external forcing have only the annual oscillation, it

will force the model to have the annual oscillations which have longer periods than the intraseasnal oscillation. When
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the SST data of the low boundary condition are changed from 12 month climate value to the observed monthly mean

SST, the external forcing has both annual cycle and interannual variability. Driven by this low boundary condition

the model will be forced to generate longer period oscillation and the TIO is further weakened. The experiments also

show that the external forcing with long period variation will also weaken the eastward propagating components of

the TIO and increase the standing part of the TIO.

Run the NCAR CAM2 model with RAS convection scheme under 12 month climate SST and run it coupled with

a slab ocean model and compare the results from the two cases. The results show the simple air-sea coupling run can

produce much stronger tropical intraseasonal oscillation than that produced by the run under the climate SST exter-

nal forcing. Another comparison with NCEP GFS model run under the observed monthly SST forcing (AMIP 11 type

run) and run coupled with a GCM ocean model also show that the coupling model can produce the most strongest

TIO and the external forcing with interannual and annual variability will weaken the TIO substantially.

Key words external forcing, tropical intraseasonal oscillation, influence, numerical simulation
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Fig. 1 The spatial-temporal spectral power of observation data for 1991 - 2000; (a) for U wind at 850 hPa, units: 10=3m?/s?; (b) for pre-

cipitation, units: 10~3mm?/d?
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Fig. 3 Same as Fig. 1, but for CCM3. 6 output under the SST and solar radiation with annual cycle (10 year data)
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