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May 8, 1902: Mount Pelée eruption, 29,000 deaths

I Many “precursory observations”
(earthquakes, explosions, lava
dome and spine, incandescence,
pyroclastic flows, ...) BUT
misinterpreted

I No evacuation
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How to predict eruptions?

Questions raised
I Volcanic hazards characterisation:

source type: magmatic /
phreatic / gravitational
amplitude and volumes
locations and directions
time delays

I Description of the phenomenon
complexity

Needs (deterministic approach)
I Physical and geometrical

quantitative observations
I Data and interpretative model
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How to monitor natural systems ?

Objectives
I collecting observation data
I understanding the phenomena
I improving forecasting/prediction
I protecting population from hazards

Needed characteristics of observations
I continuity and steady measurements (in space and time)
I long-term (consistent with phenomenon)
I real-time or near real-time (operational monitoring)
I notion of uncertainty (precision, redundancy, artifacts)
I meta-data (sensors characteristics and acquisition context)
I perpetuate (archiving + documentation)
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Permanent observatories: an obvious solution

Missions of volcanic observatory
I Understanding phenomena through:

periodic instrumental observations
multidisciplinary techniques

I Monitoring: Detecting any change in
the volcano behavior

I Modelling: Evaluate the potential
hazard

I Communicate with authorities in
charge of the civil protection

I Inform the public
I Education and preventive information

upstream
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Ambivalence research/monitoring

Phenomenological
model

Sites and
techniques survey

Instrumental
Measurements Process

and
validation

of
raw
dataInterpretation Modelling

(hypothesis)

a prio
ri

  

a posteriori

Monitoring
Real-time

Axiom
Monitoring = real-time data + interpretative model
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Operational monitoring

Objectives
I Real-time : instant access to all raw &

interpreted data (model result), all techniques,
as support to crisis management

I Archiving : centralizing data and meta-data
I Sharing : access to a single information level,

support for distant monitoring
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The WebObs system: specifications

Data and information sharing
I Single web portal
I User authentication
I Support for discussion and

data exchange

Networks management
I Automatic control of

acquisitions
I Data quality control
I Technical specifications and

events log
I Shared agenda

Instant access to monitoring data
I “Near real-time” processes,

including for manual data
I Data access levels:

raw data
validated data
first order modeling

I Pre-set moving time windows +
manual requests

I Cross link with stations metadata
I All types of permanent

pluridisciplinary networks:
permanent
temporary
instrumental or not (ex. journal)
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WebObs: List of GRIDS
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WebObs: Example of GPS stations
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WebObs: Example of GPS stations
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Piton de la Fournaise: Real-time source modelling

GNSS data
I Daily solutions (GIPSY)
I Plots time series, baselines,

trends and vectors
I Automatic time scales (week,

month, year, ...)

Source modelling
I Mogi + topography (Williams

& Wadge, 2000)
I Exhaustive grid search (location

XYZ + ∆V )
I Plots PDF with shading colors

+ best solution
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WebObs seismic chart (Sefran)
I visual seismic activity
I automatic & manual events

detection

June 20, 2014 eruption
I 8 days of consistent precursors
I increasing probability and ∆V

I real erupted volume = 0.3 Mm3

(non DRE)
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Matur sembah nuwun !
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