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« Characterise the landslide (depth, extent etc)

e Monitor effectiveness of mitigation measures

(drainage, retaining walls etc)

* Provide the scientific and technological input to
warning systems
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Monitoring

Accept, Avoid, Reduce, Transfer

Monitoring Including warning systems
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 Research landslide movement patterns

e Establish movement triggering thresholds

 Develop landslide science and technology for
Input to warning systems
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High Mobility Landslides
Low Mobility Landslides

1990 Tsing Shan debris flow, HK 1979 Abbotsford lands  lide, NZ
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Deep-seated translational block slides

GNS Science




Typically very slow to slow (16 — 1600mm/year)

Significant impact on infrastructure, rarely Kill
people

Move episodically (e.g. response to rainfall)

Difficult to mitigate (large-scale, deep-seated)
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e Poor temporal resolution:

— Movement surveys carried out sporadically

— Rainfall recorded monthly to daily

— Groundwater recorded monthly to daily

— Data downloaded, checked and plotted manually
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Rainfall — recorded as/when it occurs

Ground shaking intensity — recorded as/when
earthquakes occur (or landslide movement)

Groundwater — recorded at 5 minute intervals

Surface movement — 30 seconds to hourly
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Installed in boreholes
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Robotic total survey station
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Continuous GPS
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Site overlooking landslide.

Semi-permanent, long-term
Installation to shelter the
equipment.
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Typical rain gauge, piezometer
and solar panel set up

GNS Science




GNS Science




Total station scans prisms hourly

Rainfall and piezometers down loaded half-hourly

Transferred to server in GNS office 15 minutes late r
Data automatically checked, processed and displayed

Total end-to-end (site to office) delay of 1 hour
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 Raw data
— Large amounts of unnecessary data
— Too much to be useful.

BH1_PIEZO,2006,11,04,00,00,01,2.61,20.2,6475.254,12.4,26718
BH1 PIEZO,2006,11,04,00,05,00,2.60,20.3,6475.254,12.4,56443
BH1 PIEZO,2006,11,04,00,10,00,2.59,20.5,6475.304,12.4,19118
BH1 PIEZO,2006,11,04,00,15,00,2.62,20.5,6475.404,12.4,34611
BH1 PIEZO,2006,11,04,00,20,00,2.62,20.6,6475.404,12.4,31059
BH1 PIEZO,2006,11,04,00,25,00,2.62,20.8,6475.353,12.4,24291
BH1 PIEZO,2006,11,04,00,30,00,2.62,21.0,6475.453,12.4,3605

BH1_ PIEZO,2006,11,04,00,30,02,2.61,21.0,6475.353,12.4,64484
BH1 PIEZO,2006,11,04,00,35,00,2.60,21.3,6475.651,12.4,20908
BH1 PIEZO,2006,11,04,00,40,00,2.62,21.5,6475.453,12.4,53833
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e (Case study Taihape
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e Covers 45 hectares

e 209 houses

388 residents
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e Two types of movement pattern:

— Type 1 — Creep, slow displacements (over weeks/month  s),
with rates typically less than 0.05 mm/day,

— Type 2 — Surge, rapid displacements (over hours/days ), with
rates typically greater than 2 mm/day.

e Moves as a series of discrete blocks

« Movement is episodic
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* Type | Creep movements:

— not linked to rainfall but due to loss of toe
support

* Type Il Surge movements:

— triggered by prolonged rainfall (cumulative
rainfall of >60mm over a three day period)
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1. better understanding of landslide movement
mechanisms from increased temporal resolution
of monitoring

Movements can now be linked to triggering
events (I.e. defining triggering thresholds)

Near real-time monitoring provides a fundamental
iInput for landslide warning systems
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Ongoing work:

The role of GNS is to provide scientific advice to the
emergency management team by:

Establishing scientific alert levels based on lands lide
movement patterns and triggering thresholds

Incorporating alert levels into emergency managemen
plans as triggers for different aspects of the plan

Providing public education on appropriate responses to
the different alert levels
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Thank you
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