Pushing the limits of
oredictability

What limits our ability to model environmental process at the finest
scales of space and time?
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ABsTRACT

Finite systems of deterministic ordinary nonlinear differential equations may be designed to represent
forced dissipative hydrodynamic flow. Solutions of these equations can be identified with trajectories in
phase space. For those systems with bounded solutions, it is found that nenperiodic solutions are ordinarily
unstable with respect to small modifications, so that slightly differing initial states can evolve into consider-
ably different states. Systems with bounded solutions are shown to possess bounded numerical solutions.

A simple system representing cellular convection is solved numerically, All of the solutions are found
to be unstable, and almost all of them are nonperiodic. «

The feasibility of very-long-range weather prediction is examined in the light of these results.

1. Introduction Thus there are occasions when more than the statistics

For some dynamic systems, fundamental limit to the range of
predictability due to uncertainty in initial conditions

State x

Skill complementarity of dynamig statistical modelling
system for different ranges.

A~

> K& FNByQl ¢S Y2RSt flyR adNF}OS LINBEOS&aasSa U mnQa YK
Will we ever need to? Time
Will we ever get there?
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* Modelling / conceptulisation
* One model of many?
* Are our models up to scratch? Fit for purpose?
* Complex as necessary, but no more!?
* Who wants it?

* Driver data
* Are current meteorological forcing/forecasts a limitation?
e 100 km --> 10 km --> 1km --> 10 m?

Computer

* Parameterisation
* Landscape information products (e.g. soils info, land cover /use information)
* What data are missing?

* Computing grunt
* Space is cheap ... Compute costs $$5

* Community resources?
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