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0 1 Inference of a time-series of the Reynolds number of a fluid flow. Time-series
of s1 = R, is inferred from the reservoir model in comparison with that of a reference data
obtained by the direct numerical simulation of the Navier-Stokes equation. In the bottom
figure switching between laminar state with a small amplitude fluctuation and bursting
state with a large amplitude fluctuation appear in an inferred time-series of s; = Ry,
which are observed in the actual time-series. Remark that the model trajectory shows an
intermittent behavior on a chaotic set, but after a long transient it will diverge eventually
at t' ~ 290000.
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0O 2 Reproducing the delay property which is to be satisfied for the successfully
inferred time-series §. We observe that for all values of m = 2,--- , 14 and for most ¢/,
51(t") = 8m(t' + (m — 1)A7), although the time-series of only $;(t') and $14(t' + 13AT)
(7000 < ¢ < 8000) are shown. The delay property is reproduced only from the training

data.
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0 3 Inference of time-series of the Reynolds number in many time-intervals
Tous < t' < Tous + 250 (Tout = 1000,5000) using the same reservoir model con-
structed by using the training data for ¢’ < 0 (see Fig. 1.) We only change the
initial condition for each case, while the model is fixed after the appropriate choice of
Win, A, W7, and c* is determined by using the training data for # < 0. Each panel
shows that the time-series inference is successful by using the same model, although the
time-interval for the successful inference is limited to a relatively short time especially for
the bursting phase with large fluctuations maybe due to the high instability. These panels
suggest that the model can describe the dynamics of the Reynolds number.
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0 4 Auto-correlation function C(z) for a trajectory {R.(t)} with respect to
the value of time-delay z (left), and its enlarged figure (right). Auto-correlation
function C'(z) is shown together with the straight lines £0.3, 0.5 (left), and 0.3,0.7 (right).
Each of the different colors represents C'(x) computed from a trajectory from a different
initial condition with time-lengths 5000. The difference is mainly due to the intermittent
property of the dynamics. In the left panel the envelope Ce(z)(= exp(—xz/60)) is shown to
go below 0.5 when x & 40, and also go below 0.3 when z & 75. From the right panel C(x)
is shown to go below 0.7 at the first time, when x ~ 3.0, and go below 0.3 at the first time,
when z ~ 5.0.
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(a) (660, 690) = (0.14, 0.30)

AT\ M |11 | 12 | 13 14 |15 | 16 | 17 | 18 | 19
3.0 0 0 0 0 1119 |24 | 43 | 37
3.5 0 0| 11 20 | 28 | 57 | 48| 21 | 11
4.0 3| 18| 43| 107 [ 59 | 21 | 14 2| 4
4.5 14 | 43 | 54 21 | 15 8 1 1 1
5.0 24 1 26 | 19 9 1 1 1 0] O

0 1 The number of successful trials for each choice of the delay-time A7 and
the dimension M of the delay-coordinate. The matrices A and Wi, are chosen
randomly, and the number of successful cases are counted. See [8, Table 2| for the parameter
values. For each set of values (A7, M) we tried 8160 cases of A and Wij,. For each value
of A7, the best choice of M is identified by the bold number(s) (blue), and the best among
each criterion is identified by the underlined bold number(s) (red).
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