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Model with critical transition, a = 0.3

Model with critical transition, a = 0.6
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Supplementary Figure S1: Early-warning signals in the presence of autocorrelated

noise forcing. a Simulated time series from the nonlinear model dz/dt = —23 +x — T + n(t)
(black), with correlated noise n(t) with ¢ = 0.2, fixed AR(1) coefficient a = 0.3, and control
parameter T linearly increasing from T' = —1 to T' = +1. The timing of the critical transition

is indicated by the blue vertical line. A corresponding time series obtained by simulating the
model without noise forcing, which represents the nonlinear trend that is used to detrend the
stochastic time series, is shown in red for comparison. b Same as (a) but for AR(1) coefficient
of the driving noise fixed to a = 0.6 for comparison. ¢ Variance of the time series shown in
(a) with nonlinear trend removed. d Variance of the time series shown in (b) with nonlinear
trend removed. e Lag-one autocorrelation (AC1) of the time series shown in (a) with nonlinear
trend removed. f AC1 of the time series shown in (b) with nonlinear trend removed. g The
restoring rate A of the time series shown in (a) with nonlinear trend removed, estimated under
the assumption of Gaussian white noise (black), and assuming autocorrelated noise (red). h
The restoring rate A of the time series shown in (b) with nonlinear trend removed, estimated
under the assumption of Gaussian white noise (black) and assuming autocorrelated noise (red).
Note that all four considered indicators of critical slowing down show significant increases, thus
providing reliable EWS also in the presented case of correlated noise with fixed o and AR(1)
coefficient. All EWS indicators are estimated in sliding windows of size w = 2000 integration
time steps. The first and last w/2 = 1000 time steps are omitted to assure that each sliding
window has the same number of data points (see Methods).





