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A low-dimensional chaotic model was recently obtained for the dynamics of cereal crops cycles in semi-arid
region [1]. This model was obtained from one single time series of vegetation index measured from space. The
global modeling approach [2] was used based on powerful algorithms recently developed for this purpose [3]. The
resulting model could be validated by comparing its predictability (a data assimilation scheme was used for this
purpose) with a statistical prediction approach based on the search of analogous states in the phase space [4].

The cereal crops model exhibits a weakly dissipative chaos (D gy =2.68) and a toroidal-like structure. At present,
quite few cases of such chaos are known and these are exclusively theoretical. The first case was introduced
by Lorenz in 1984 to model the global circulation dynamics [5], which attractor’s structure is remained poorly
understood.

Indeed, one very powerful way to characterize low-dimensional chaos is based on the topological analysis of the
attractors’ flow [6]. Unfortunately, such approach does not apply to weakly dissipative chaos. In this work, a color
tracer method is introduced and used to perform a complete topological analysis of both the Lorenz-84 system
and the cereal crops model. The usual stretching and squeezing mechanisms are easily detected in the attractors’
structure. A stretching taking place in the globally contracting direction of the flow is also found in both attractors.
Such stretching is unexpected and was not reported previously. The analysis also confirms the toroidal type of
chaos and allows producing both the skeleton and algebraic descriptions of the two attractors. Their comparison
shows that the cereal crops attractor is a new attractor.
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