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Movement on the top part of the landslide in Jan 2021

Installation of corner reflectors.
(Photo: A. Novellino)

Hollin Hill is a well-studied landslide acting as a field laboratory 
managed by BGS  to support UK landslide research. 

Improvement in amplitude due to the installation of corner reflectors (distribution
shown below with yellow triangles) on the 17 July 2019.
a) Average amplitudes of ascending acquisitions between 1 Jul 2018 and 16 Jul 2019
b) Average amplitudes of ascending acquisitions between 20 Jul 2019 and 20 Feb

2021

Ground-based geophysical methods are used to monitor the site, such 
as Electrical Resistivity Tomography (ERT), Self Potential (SP), and strain 
and tilt meters. The figure shows results of moisture content change 
between 21 Nov 2020 and 6 Feb 2021. Both InSAR (left, red-blue circles) and ground-based GNSS measurements (right) 

confirm movement at the top of the slope in Jan 2021.
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Hollin Hill landslide - background
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The landslide is largely caused by the movement of the Whitby
Mudstone Formation, which is highly prone to landsliding. The
landslide is characterised by shallow rotational failures at the top of the
slope in the Whitby Mudstone, which move through an area
of translational landslide movement and “cascade” over the in
situ Staithes Sandstone Formation feeding into four larger-scale slow-
moving (i.e. tens of centimetres per year) lobes of slumped material
at the bottom of the
slope. (Source: https://www.bgs.ac.uk/landslides/hollinHill.html)

The slope at Hollin Hill consists
of Redcar Mudstone (Lower Lias)
at the base, with an outcrop of
the Staithes Sandstone
Formation (Middle Lias) running
across the middle section of the
slope. The Whitby Mudstone
Formation (Upper Lias) overlies
this, with the upper part of the
slope composed of the Dogger
Formation. The Whitby
Mudstone Formation is highly
susceptible to landsliding, and
movement across the entire
slope is due to this Formation.

https://www.bgs.ac.uk/landslides/hollinHill.html
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InSAR measurements and Corner Reflectors

Installation of corner reflectors. (Photo: A. Novellino)

Improvement in amplitude due to the installation of corner reflectors (yellow triangles) on the 17 July 2019.
a) Average amplitudes of ascending acquisitions between 1 Jul 2018 and 16 Jul 2019
b) Average amplitudes of ascending acquisitions between 20 Jul 2019 and 20 Feb 2021
c) Differnece in amplitudes between a) and b)
d) Satellite image of the area with the locations of the corner reflectors

Stabilisation of phase differences after the
installation of corner reflectors in July 2019.

No change when compared to a random noisy
pixel in the “field”
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Ground based measurements

Results of the 3D Electrical Resistivity Tomography: 
Overview of resistivity domains, source: J. Boyd et al., 2019

Boyd, J., Chambers, J., Wilkinson, P., Uhlemann, S., Merritt, A., Meldrum, P., Swift, R., Kirkham, M., Jones, L. and 
Binley, A., 2019, September. Linking Geoelectrical Monitoring to Shear Strength-A Tool for Improving 
Understanding of Slope Scale Stability. In 25th European Meeting of Environmental and Engineering Geophysics.

Hollin Hill is a well-studied landslide acting as a field laboratory managed by BGS to
support UK landslide research. Both aerial and terrestrial LiDAR surveys have been carried
out. Ground-based geophysical methods are used to monitor the site, such as Electrical
Resistivity Tomography (ERT) and Self Potential (SP) measurements in both 2D and 3D
configurations.
In the spring of 2008, an Automated time-Lapse Electrical Resistivity Tomography (ALERT)
system was permanently installed on the site (Kuras et al., 2009; Ogilvy et al., 2009). The
ALERT instrument uses wireless telemetry (in this case GPRS) to communicate with a
computer in the office, which runs control software and a database management system.
The ERT measurements are complimented by GPS markers and tilt and shape acceleration
arrays. In 2020 the ALERT system was replaced by a PRIME system (Holmes et al., 2020).
Additionally, measurements of temperature, humidity, precipitation, solar radiation, wind
speed and volumetric water content are being continuously recorded.
(Source: https://www.bgs.ac.uk/landslides/hollinHill.html)

Moisture increase derived from Electrical Resistivity
Tomography (ERT) during the recent 2021 Jan event

Results from tiltmeters located on the 
eastern and western lobes of the landslide. 

Figures: courtesy of BGS

Motion of the pegs during the 2021 Jan event

https://www.bgs.ac.uk/landslides/hollinHill.html
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Movement on the top part of the landslide in Jan 2021

Insar velocities derived from ascending acquisitions since the
installation of the 6 corner reflectors in July 2019. Orange triangles
show the location of corner reflectors and white dots show the
location of pegs placed on the ground.

Individual InSAR time series (orange +) compared to movements of the
closest peg (blue circles). Time series corresponding to the 2 northern points
are shown in the red boxes, corresponding to the red dots on the left figure.

• Combination of ground-based and InSAR measurements is challenging,
because of the small number of coherent InSAR pixels and their sparse
and irregular distribution.

• The installation of corner reflectors improves the quality of the InSAR
data and the comparison between the movement of individual pegs
and the corresponding InSAR pixels.


