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Abstract

The Earth's atmosphere is a chaotic system, implying that it is sensitive to the
specification of the initial state in the model. The uncertainties in the initial conditions
determine the predictability of the climate forecast. Predictability measurements based
on Lyapunov exponent, which are finite size Lyapunov exponent, finite time Lyapunov
exponent, local Lyapunov exponent, maximum Lyapunov exponent, supremum
Lyapunov exponent and the newly developed method namely modified Lyapunov
exponent, are used to investigate predictability of surface air temperature by the
Educational Global Climate Model over Southeast Asia under different climate change
scenarios. To test sensitivity of the model, five cases of different level of carbon dioxide
are used as initial conditions. The results show that predictability of surface air
temperature by the Educational Global Climate Model depends on the level of carbon
dioxide. The more carbon dioxide, the less predictability. The maximum predictability
is about 110 years. The results also show that predictability measurement by modified
Lyapunov exponent agrees with most of the other methods. In addition, to test effect of
methane on predictability, increasing of carbon dioxide together with methane is used in
additional experiments. The results show that increasing of methane has slight effect on
predictability, with the maximum predictability about 110 years. The results from
modified Lyapunov exponents still in agreement with results from the other methods.
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