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the Lorenz-95 system

dx, i

g = XXt XicaXipn — X+ F

with i =1,2... N, cyclic boundary conditions
and a forcing of F = 8. Here, N = 40.

enonlinear system of ODEs introduced by E. Lorenz in
1995

eallegorical for dynamics of “weather” at a fixed latitude

esimilar error growth characteristics as full NWP models

ea unit time At =1 is associated with 5 days

enumerical integration with 4th order

Runge-Kutta , At = 0.025 (= 3h)
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L95 system

@ With the forcing used here, F = 8, the systems behaves chaotic:
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Fig. 1: gridpoint 30 as a function of time for slightly different initial conditions

o With this settings the system has 13 positive Lyapunov exponents,
the largest one corresponds to a doubling time of 2.1 days.

@ Variables fluctuate about the mean with a climatological standard
deviation of o4, ~ 3.6
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L95 system

@ The dynamic is the same for each variable; the equation is invariant
under a transformation i — i + 1.

@ A perturbation of the initial condition will grow and its leading edge
propagates “eastward” (higher indices) at a speed of about 25
degrees/day - corresponding to 14 indices in a (non-dimensional) time
unit.

@ Due to these properties the L95 system can be used as a toy model
for data assimilation; it has some of the features of realistic NWP
systems but is low-dimensional

o limits of L95 system: e.g. convectice scale; here, more sophisticated
toy models are needed (e.g. shallow water models)
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