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= Detecting landslide-induced paleolakes and their impact on river courses
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Fig. 4: The hillshade view of the Val-de-Travers study area. From the Creux- e classify the pixels according to their location in relation with - y R LN\C ’
du-Van (orange) originated a landslide that formed the Val-de-Travers the paleolake (Fig. 8). | | | o <
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Fig. 1. Landslide of Creux—du—Vgn WWF HydroSHEDS Drainage Direction, 3 arc-seconds. The drainage iy ;‘wf’sffl‘) G L & A s NG
dams the Val—de-Tr.avers. (@) Lands.lzde network is extracted using a flow accumulation threshold of 500 pixels. @ We correlate the results of the paleolake detection with other . — VB U | Fig. 12: The FWi does not highlight the lake (right of the orange arrow) as a flat and
begins. (b) Landslide dams the river, We store the river network topology into memory using a river tree [1]  attributes such as sinusosity, normalized steepness index, Strahler Fig. 11: The hillshade view of the Tsaoling study area. wide region, unlike the Eastern part of the river network. T iy Jified
sedzmentfztzon. (c) Dam _ break o onto which we compute and enter several attributes. order, to detect some possible consequences of the paleolake on The Tsaoling landslide originated from the orange arrow e Lok It granitogient ey O Wiasens, sissiie
overtopping. the river network (Fig. 9). and formed the lake (blue). from Chen et al., 2000 [5].
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The SRTM data was acquired 6 months after the Jiji earthquake, and the water level had not yet risen to a high enough level to have a good valley concavity index, and FWi. The
30 ” - catchments situated on the Hsuehshan Range, parallel to the Lishan major thrust, have higher FWi (Fig. 12). Those results can be explained by the geological features of Taiwan (Fig.

We wanted to assess the persistence of paleolake landforms in mountainous areas, so
we created a wide and flat valley segment index (WFi).

: . 25 Whqw accumulation tYPE o 13). This may be related to variations in bed-rock erodability or uplift rate, anthropogenic impact or increased sediment supply from the hillslopes.
Here we compare three different landslide-induced paleolakes: the Val-de-Travers -0 . - R
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. - SRCTIPRR A e 2 7T e distance to sink | The Flims rockslide was triggered in 8200 — 8300 yrBP [6]. It dammed the Rhein river and formed
umber OFpIxels - » - slope restindex 5Ki the Tlanz paleolake, of estimated volume of about 1,5km’ (Fig. 14). It is assumed that the dam
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Inputs Fig. .5' We use the slope comp uted from the .SRTM ng ttal Elevation Data . e 2 coordinates broke in a catastrophic event, approximately 1000 years after its creation. SummarY'
Version 4, 3 arc-seconds, using the ee.Terrain algorithm from Google Earth 4
- SRTM Digital Elevation Data Version 4, 3 arc-seconds Engine to compute the slope rest index. The detection of landslide-induced changes of the valley geometry
- WWF HydroSHEDS Drainage Direction, 3 arc-seconds The SRi (Fig. 5) highlights the knickpoints in the river network. Here, all B e °0 Complénent , & o0 represents a valuable approach to quantify the frequency of catastrophic

landslides and related secondary effects (e.g. floodings after dam-breaks) on
a regional scale. Therefore we have developped a series of novel

- Google Earth Engine Slope the region upstream of the dam has a higher index.
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surrounding pixels (Fig. 3). ' , b - Fig. 10: Principal Component Analysis of the paleolake-affected Number of pixels _ the addition of some other characterizine attributes to the river network
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Compute the flat and wide valley segment § /! Y 5e8 sHs The results on the affected river network (Fig. 10) show The Ilanz paleolake does not present a high FWi (Fig. 15) because the Flims landslide deposits paleolake break (catastrophic event, slow filling), the volume of the event
index (FWi) Fig. 3: The valley flanks are fitted with a The FWi (Fig. 7) highlights the Val-de-Travers as the largest flat and approximately the same correlation circle as the analysis on the were already swept away of the river bed. This may be due to the water being released during a (trlggercllng lanlclishde, resul{c)llr.lghlake). | relationshi | It
quadratic surface (red) .[2] .tO compute the wide valley segment of our study area. We know this landform is due to  entire map. According to the correlation circle, the sinuosity is catastrophic dam break which was very efficient in eroding the sediments. The gorges of Via - 6l EUBleh7 @il oy 11 e§ta 1511 catisat 1€ ationships (not ONly cotre ations)
FWi = SRi * V(i valley concavity index. the landslide-induced paleolake. uncorrelated to the FWi, but is slightly correlated to the type. Mala, on the contrary, present a high slope change which explains the high FWi upstream of it. between events happening without the processes at stake being observed.
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