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A Challenge of Medium-Range Weather Forecasting
beyond the Chaos

In this study, we examined a predictability of a simple nonlinear model for the
barotropic atmosphere that featured parameterized baroclinic instability. The model is
unique in that all possible high-frequency modes and strong dynamical instabilities have
been removed from the dynamical core of the model. We demonstrated that the model
can simulate a life-cycle of a realistic blocking anticyclone with the right structure and
behavior.

For the study of predictability, we first integrated a control run more than 1000 days.
A series of 100 days integrations (experiment run) are then undertaken by superposing
small (2%) error on the initial data along the trajectory of the control run in a phase-space.
The present model has a capability to predict a blocking two weeks in advance despite the
superimposed initial error. According to a statistics of 50 ensemble of the experiment, the
'model appears to have a predictability of 35 days within the model atmosphere. The same
model is applied for a real atmosphere. The residual forcing is evaluated diagnostically
from observation and added for the barotropic model to construct a perfect model. We
showed that the initial error does not grow for the perfect model of the real atmosphere.
It is demonstrated that a large-scale barotropic flow is less chaotic and is more predictable
than a 3-D flow.
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