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Figure 7. Final estimation results for Super-Sauze synthetic test case with observer coefficient values γ = 0.9,W = 6× 10−5, Q=

10−11I3×3: (a)-(b) parameter estimates (η̂syn,ϕ̂syn), (c) Mahalanobis distance between estimated and synthetic displacement Dk
syn, (d)

displacement estimate d̂syn and synthetic displacement measurement dsyn, (e) critical water table height estimate ŵcrit
t syn, (f) resetting

times of the covariance matrix.

horizon can be extended to L time steps on the basis of the following law:

x̄k+l
p =

Ākx̄k
c for l = 1

Ākx̄k+l−1
p for l = 2 to L− 1

(21)265

Notice that in order to account for the critical water table height, when a displacement value computed by (21) is lower than

the former one, displacement is frozen.

To validate this extension of the approach, let us again consider the 16-day Super-Sauze landslide data. The prediction step

is initiated after day eight, assuming that water table height time-series is known and that, at each time step, corresponding

displacement is being measured. Two different prediction horizons are considered, namely 1 day (L= 10 as step size dt=270

2.4 hr) and 2 days (L= 20). In Fig. 9 (a)-(c), displacement and parameter forecasts until day 9 and day 10 are presented. As

the dynamics of time-varying parameters are a priori unknown, in model equations (7) these parameters are assumed constant,

as clearly visible in Fig. 9 (b)-(c). As a consequence, it is observed that the forecast becomes rapidly less accurate as we move

away from the actual time (Fig. 9 (a)). Fig. 9 (d)-(f) present moving horizon (1 day and 2 day) predictions, i.e., at instance k

the forecasts for k+10 and k+20, respectively are shown. As time advances, the estimated parameters start varying based275
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