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Figure 6. Initial estimation results for Super-Sauze synthetic test case with observer coefficient values γ = 0.95,W = 7.7× 10−6, Q=

10−12I3×3: (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.

Notice that in the final results, water-table height always remains above critical water-table height (wk
t > ŵcrit

t ), as shown

in Fig. 8 (e). Resetting of the covariance matrix takes place when Dk > χ2 as shown in Fig. 7 (c) and Fig. 8 (c), and the

corresponding times can be seen in Fig. 7 (f) and Fig. 8 (f). Note that, as expected, these resetting times correspond to abrupt

changes in viscosity.255

5 Landslide displacement forecasting

The reconstruction scheme (Section 3) is based on on the principle of prediction (14) followed by correction (12) of the

information of interest: At each time step ‘k’, information is predicted for the next time step ‘k+1’ with the help of Eq. (Eq.260

8) and then corrected based on the measurement. This corrected information is then used to predict for the next time step, etc.

In the present case, ’information’ refers to displacement and parameters, i.e., x̂k =
[
d̂k θ̂k1 θ̂k2

]T
. Hence, inherently, the

proposed scheme can predict information for the next time step only. However, with minor update in Eq. (14), the prediction

13


