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Abstract: Slope deformation sensors (SDSs) were developed to monitor profiles of soil deformation at a high frequency during
slope- itoring and i iggering experiments. It was hypothesized that the surface and subsurface movements could
be i i the P P of the and help monitor the initiation and propagation of the
shear bands indirectly, as well as predict the volume of the eventual landslide. Four SDSs were installed in a 38° slope in Northern
Switzerland and slope movements due to two artificial mmfall spnnklmg experiments in October 2008 and March 2009 were
monitored. This paper describes the design, numerical valid: ion details, and perf e of the SDSs during the
first rainfall event. The data acquired from SDSs in terms of bending strain, deformation profiles, and an indication of the
mechanical energy i from the sur ing soil are and p with the patterns of surface movements
of the slope and changes in the horizontal earth pressure. The findings are interpreted based on the applied rainfall, hydrological
properties of the slope, bedrock shape, and specifications of the observed failure surface in the subsequent landslide triggering
experiment. Details of the data acquired from SDSs during the second experiment in March 2009 are reported and analysed in
a forthcoming paper.

Key words: landslide monitoring, natural hazards, subsurface movements, slope deformation sensors, rainfall-induced landslides.

Résumé : Les capteurs de déformation de pente (SDSs) ont été développés pour surveiller les profils de déformation du sol a une
fréquence élevée lors de la surveillance de la pente et des expériences de déclenchement des glissements de terrain. On a émis
I'hypothése que les mouvements de la surface et du sous-sol pourraient étre combinés pour intégrer le développement temporel
des mouvements et aider a surveiller indirectement I'initiation et la propagation des bandes de cisaillement, ainsi que pour
prédire le volume du glissement de terrain éventuel. Quatre SDSs ont été installés dans une pente de 38° dans le nord de la Suisse
et des mouvements de pente due a deux expériences artificielles d'arrosage des précipitations en octobre 2008 et en mars 2009
ont été surveillés. Cet article décnl la conception, la validation numérique, les détails d'installation et les performances des SDSs
lors du premier ique. Les donnécs a partir des SDSs en termes de contrainte de flexion, de profils
de déformation et d'; mdlcanon de I'énergie ise par le sol i sont et ¢ aux
modeles de mouvements de surface de la pente et aux variations de la pression horizontale des terres. Les résultats sont
interprétés en fonction de la pluviométrie appliquée, des propriétés hydrologiques de la pente, de la forme du substrat rocheux
et des spécifications de la surface d’échec observée dans I'essai de déclenchement des glissements de terrain suivant. Les détails
des données acquises aupres des SDSs lors de la deuxiéme expérience en mars 2009 sont rapportés et analysés dans un deuxiéme
article. [Traduit par la Rédaction|

Mots-clés : surveillance des glissements de terrain, risques naturels, mouvements souterrains, capteurs de déformation de pente,
glissements de terrain induits par les précipitations.

casing (Dunnicliff 1988). However, the soil deformation profile
using a slope incli system in a zone of extreme
shear may not represent the actual soil deformations. The PVC
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rates of surface movements with the subsurface deformations of
unstable slopes provide valuable data that can be used to estimate
the possible volume of a moving landslide, and to understand the
triggering mechanisms of instabilities (Green 1973; Buchli et al.
2013, 2016).

The instrument used most commonly to monitor the onset and
continuation of deformation in slow moving slides is the slope
inclinometer. The deformations are measured normal to the axes
of a borehole by passing a probe inside a specially formed plastic

casing has a specific stiffness, which means it may not follow the
soil deformation exactly and there could be differential lateral
movement between the casing and soil. Moreover, significant de-
formation at the shear zone may distort the casing and prevent
the probe from travelling easily along the tube (e.g., Arenson et al.
2002). Furthermore, data are only obtained when the probe is
lowered and raised manually.

However, monitoring results of several landsides in sandy
slopes reveal that the precursors take place within a short time
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These graphs illustrate higher amounts of applied mechanical
work from the surrounding soil to the SDSs in the upper part of
the slope, where higher values of surface movements were ob-
served and also the eventual failure occurred in the landslid
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alarm statuses based on the tolerable risk, as well as the geotech-
nical and hydrogeological properties of each individual site. More-
over, the data from these sensors need to be combined with

triggering experiment in March 2009 (Askarinejad et al. 2012).

The changes in the ground water level measured by a piezome-
ter installed at a depth of 3 m in the middle part of the slope
location (shown in Fig. 13) are also reported in Fig. 16a. A similar
trend is seen in the measurements of the bending strains (Fig. 15a),
external bending work, and the water table fluctuations (Fig. 16a)
in the upper and middle sections of the slope. The absolute value
of these measurements are either constant or increase very gently
until approximately 5 h after the sudden increase in the rain
intensity about 61 h after the start of rainfall. All of these param-
eters increase for approximately 24 h (shown by vertical dashed
line 3 in Figs. 15a and 16). The decreasing trend of the absolute
bending strains and external bending work measured by the SDSs
indicate a decrease in the downslope velocity of the soil mantel.
This observation confirms the coupling of the hydromechanical
responses of the slope.

< y and —

Simple and low cost SDSs were developed to monitor surface
and subsurface movements of a steep forested slope in Northern
Switzerland that was subjected to artificial intense rainfall events.
The data from these sensors can be sampled remotely at high
frequency. The performance of SDSs in detecting the failure sur-
face depth was validated by laboratory experiments and numeri-
cal modelling. Thereafter, four of them were installed in loose
silty sand at different locations in the slope.

The general trend of movements, based on analysis of the mea-
surements from the SDSs during the course of the 4.5 day rainfall
experiment, indicated that the slope had experienced a down-
slope surface movement of a magnitude of 0.5 to 2.5 mm, with
more pronounced deformations in the upper part of the slope.
Comparing these results to the surface deformation measured by
a four camera photogrammetry method confirmed that the mea-
sured surface deformations are similar, although the values are
not exactly the same.

The results of the were to-
gether with the external bending work per unit volume of each
SDS, which was determined as an indication of the mechanical
energy transmitted from the surrounding soil to the sensor.
Hence, the locations with more transmitted mechanical energy
are identified in less stable areas. The results are in agreement
with the measured surface displacements, and eventual failure
area of the landslide that occurred 5 months later, due to artificial
rainfall applied on the same slope.

It can be concluded that the SDSs are able to detect the depth of
the failure surface, based on the results of extensive laboratory
physical modelling and numerical simulations. They are very re-
sponsive to fine soil movements because their bending stiffness is
lower by a factor of 300, compared to the conventional slope
inclinometers. Enhanced sensitivity, high frequency of remote

of p ter pressure and, ideally, with the hori-
zontal earth pressure in an effective early warning system as the
safety of a slopes subjected to pore-water pressure increase is
significantly influenced by the stresses parallel to the slope mea-
surements (Picarelli 2000; Leroueil et al. 2009).
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What is Scopu:
Journals, evaluated by subject experts

work, get noticed, and secure funding lists to revisit your findings.
About our content

How to st alert How to use list

https://www.scopus.com/home.uri
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The biggest database providers

12 Clarivate .
How expensive are the metadata databases?

. - Confidential, but if you google it...
Web of Science

COST

The exact pricing is confidential, but the annual cost
of USU's subscription to Web of Science is enough to

purchase a very comfortable home in Logan.

gs_’ D | m e nS | O n S https://libguides.usu.edu/scopus/rationale

Publisher
owned

Web of Science has an annual subscription cost equal to the 2012 median price of a single-family home in the
United States. Web of Science isn’t an aggregator of content, like JSTOR. It's primarily an index: it aggregates
(GO gle SChOla r ) citations, but not the full text of the publications themselves. It does some other important things, too, like
providing cited reference searching and article-level metrics
no API, no raw data

https://libguides.library.arizona.edu/wos/rationale
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There used to be an open alternative...

Microsoft Academic

Article Talk

From Wikipedia, the free encyclopedia

Microsoft Academic was a free internet-based academic search engines for academic
publications and literature, developed by Microsoft Research, shut down in 2022. At the
same time, OpenAlex launched and claimed to be a successor to Microsoft
Academic.l']?]

https://en.wikipedia.org/wiki/Microsoft_Academic

So what to do now?

ETHzirich



TOBI: Towards Open Bibliometric Indicators
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Project TOBI

* Rising body of open bibliometric databases

» |t would be great to use them instead of the commercial ones, but are they any good?
— Missing affiliations and author attributions
— Kinds of available metadata
— Systematic biases (language, discipline etc.)
— Scraped “fake” articles?

» Important because they will be used for strategic decision making!

« Scattered coverage: how to merge them sustainably?

@ OpenAlex

m OpenCitations
=
\\\_\ SEMANTIC SCHOLAR Crossref
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San Francisco Declaration on Research Assessment y

A
4{DORA

o

» Response to relying on proxy indicators in research assessment and to overrelying on metrics

For organizations that supply metrics

11. Be open and transparent by providing data and methods used to calculate
all metrics.

12. Provide the data under a licence that allows unrestricted reuse, and provide

To be fully open and
transparent, we cannot

13. Be clear that inappropriate manipulation of metrics will not be tolerated; be !JSG paywa”ed data which
explicit about what constitutes inappropriate manipulation and what measures is curated as a black box!
will be taken to combat this.

computational access to data, where possible.

14. Account for the variation in article types (e.g., reviews versus research
articles), and in different subject areas when metrics are used, aggregated, or
compared.

https://sfdora.org/read/
ETHzurich



Project TOBI

» Not quite research, not quite service — external funding from Swissuniversities
« Started in March 2023: 3 months old!

https://eth-library.github.io/tobi/

TOBI About Team Resources Contact Q

TOBI:
Towards Open Bibliometric Indicators

ETHziirich ETH Library swissunjversities

TOBI is a project lead by the ETH Library and co-funded by swissuniversities. It aims to evaluate
the quality of open bibliometric data sources regarding research affiliated with Swiss Higher
Education Institutions. The project has started in Q1 2023 and will wrap up in Q4 2024.
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TOBI: results as of now

 ldentified ~100 datasets
— Categorized and annotated them
— Compiled a db of metadata of datasets for easy comparison
— Writing a report / whitepaper

e Literature review

* Investigated APIs

« Setting up infrastructure to analyze the raw data — database dumps (we are looking for advice!)

« Metadata tracking app

ETHzirich



TOBI: Track your open scholarly metadata

X
Citations count  References count Authors count  Affiliations count  Documentation  Download data
Data sources
. .
o
Please select open data sources ¢ Cltatlons Cou nt
index | doi semantic S ar IpenAlex f penCitations COCI "u
o -
OpenCitations C... x [ Semantic Scholar x 0 https://doi.org/10.1086/674758 7 4 5 4 N
1 https://doi.org/10.1038/nphys27%8 219 217 202 187 .
Polite pool settings v o )
2 https://doi.org/10.1016/].renene.2019.02.088 8 8 8 8 .
3 https://doi.org/10.1007/978-34-007-7811-5_25 16 14 14 13
Inpl‘"It 4 https://dol.org/10.1080/19491034,2017.1337621 22 23 21 16
Input DOIs 5  https://dol.org/10.1007/978-94-017-1890-5_18 34 3 3 2
Manually 6 https://doi.org/10.1109/tpwrs.2011.2124476 13 11 g 8
O Random LG DTS homn Qe 7 https://doi.org/10.2110/jsr.64.686 5 5| 6 g
Choose institution 8  https://doi.org/10.1088/1367-2630/3b73cc 26 20 20 18
© Swissuniversities institution o hitps://dol.org/10.1152/ajpregu.00151.2019 0 0 0 0
OpenAlex institution ID
Select a (random) swissuniversities member institution
ETH Zurich v

Get new random sample of DOIs
OpenCitations COCI

Input: Random sample of 1@ DOIs from OpenAlex with
to ETH Zurich

a4 https://tobi-open-metadata-tracker.streamlit.app/
openstex o

Number of unique DOIs: 1@

Load data

Click to load data Semantic Scholar r [ N ] .

2 4 e

o
5

count relative to median

H (c) by ETH Library, within the project TOB



TOBI: impact and synergies

» Swiss landscape
— Big initial investment into using such data — not very common in CH
— Provide starter code and data for an evidence-based decision making
— Prime new users to use open data as the first priority
— Open question: infrastructure with a live database for Swiss HEIs? Looking for partners!

« How to measure impact of science?
— What data may be missing from our «academic view»?
— Potential of merging with OGD! Looking for ideas!

* Non-academic impact and applications
— Looking for your input!
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Thank you for the attention!

teresa.kubacka@library.ethz.ch
@paniterka_ch
www.linkedin.com/in/tkubacka
www.teresa-kubacka.com
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